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I.  P.  Aleksandrov,  I.  V.  Belyaykina,  A.  M.  Dalin,  N.  M.  Zellkson, 

N.  G.  Ignat'yeva,  D.  Ye.  Kalenkovitskiy , A.  F.  Mikhal ' chenko, 

A.  F.  Nechushkin,  A.  A.  Nikolayev,  A.  P.  Safonov,  M.  G.  Shpeyer. 

Page  3. 

In  handbook  are  given  the  instructional  and  standard 
■aterials  on  the  design  of  theraal  grid/netvorks. 

Are  given  the  noaograas  and  the  tables,  which 
facilitate  the  execution  of  labor-con suaing  calculations, 
characteristic  of  the  basic  eguipaent  of  theraal 
grid/netvorks  and  heat  sources* 

Handbook  is  intended  for  the  wide  circle  of  the 

technics 1- engineer ing  workers  of  planning, 

asseabling-construction  and  operational  organizations,  and  also 
it  can  be  useful  for  the  students  of  higher  and  average 

technical  educational  institutions. 


Pages  4,  5 and  6. 

Ho  typing. 
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PREPACE. 

At  a rapiu  pace  is  developed  industry  and  is  conducted 
in  large  scales  new  housing  construction#  extruding  the 

becone  obsolete  housing  fund  both  in  the  cities#  and 

settlenents  rural  of  locality#  that  it  leads  to  an  increase 
in  concentrated  thernal  requirements#  creating  favorable 
conditions  for  the  wide  developaent  of  the  systeas  of  the 

centralized  heat  supply. 

Further  considerable  developaent  will  receive  the 

thernofication#  which  is  based  on  the  thernal  loads  of 
large  heat>capacitive  enterprises  and  habitable  city  districs. 

In  cities  and  the  settlenents#  not  encoapassed  by 

thernofication#  and  in  the  settlenents  of  rural  locality 
considerable  developnent  will  receive  the  systeas  of  the 

centralized  heat  supply  froa  district  boiler  roons. 

Certain  developaent  will  receive  the  systens  of  heat 

supply  froa  geotheraal  sources. 

The  developnent  of  the  systeas  of  the  centralized  heat 

supply  in  industry#  cities  and  settlenents  is  connected  with 


1 

1 
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the  large  volume  of  building  the  theraal  grid/networks  of 
different  designation/purpose. 

„ 

In  present  handbook*  on  the  basis  of  generalization  and 
systematization  of  accuaulated  experinent  on  the  design  of 


theraal 

grid/netvorks* 

is  made 

for 

the  first  tine  the 

attempt 

to  give  the 

necessary 

for 

a designer  materials 

which  will  aid  in  practical  work. 

Sone  questions*  which  obtained  in  the  literature 
sufficient  illumination*  are  given  in  short  presentation. 

The  assembled  standard*  calculated  and  instructional 
naterials  can  be  used  on  all  stages  of  the  design  of 
theraal  grid/networks. 

As  the  basis  of  handbook,  are  placed  the  instructional 
aaterials  and  the  systematic  works  of  Teploelektropr oyekt. 

ire  used  also  the  published  instructional  materials  of 
Lenproyekt*  Hosinzhpr oyekt,  Home nergopr oyekt*  Proastroy proyekt, 
and  other  planning  organizations*  and  also  the  standard 
material  of  Onion  value  - Ship  [Construction  norms  and 


regulations]*  GOSTs*  OH,  and  others 
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Separate  chapters  are  written  by  the  following  authors: 
eng.  I.  P.  Aleksandrov  - chapters  12  and  19;  engineers  I. 

V.  Belyaykina  and  N.  G.  Ignat'yeva  - chapters  2 , 3,  4,  7, 
8,  10,  11;  eng.  A.  H.  Dalin  - chapters  6,  17,  18  and 
20;  eng.  N.  H.  Zelikson  - chapter  13;  eng.  D.  Te. 

Kalenkovitsk  y - chapter  14;  eng.  A.  F.  Nechushkin  - chapter 

IS;  eng.  A.  F.  Hikhal'chenko  - chapter  16;  Cand.  of  tech, 

sciences  A.  P.  Safonov  - chapters  8 and  20;  engineers  I. 

V.  Belyatskina,  H.  G.  Ignat'yeva  and  h.  G-  Shpeyer 

chapter  5;  engineers  I.  v.  Belyaykina,  N . G.  Ignat 'yeva  and 
A.  A.  Nikolayev  - chapter  9;  engineers  I.  V.  Belyaykina 

and  M.  G.  Shpeyer  - chapter  1. 

The  review  of  handbook  is  nade  by  the  group  of 

colleagues  of  the  Laboratory  of  District  Heating  of 
All-Union  Heat  Engineering  Institute  under  sanageeent/eanual 
and  with  the  collaboration  of  Professor,  Doctor  of  Technical 
Sciences  Ye.  Ya.  Sokolov  and  by  the  group  of  the 
specialists  of  Hosenergoproyekt,  Giprokoesunenergo,  TRUST,  the 
heating  systens  of  the  Roscow  power  Systes  Adainist ration 

under  aanageaent  and  with  the  collaboration  of  eng.  R.  F. 
Filippov. 
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SECTION 


GENERAL  PART. 


CHAPTER  1. 


GENERAL  REFERENCE  MATERIALS. 


1.1.  Pressures:  conditional*  test  and  working 


Pressures  conditional,  test  and  working  for  the  tubes 


of 

fittings 

and  connecting  pieces 

of  the 

conduit/na  nifolds 

of 

t her  na  1 

grid/networks  nust  be 

accepted 

according  to  table 

1.1 

• 

By  conditional  pressure  is  understood  the  pressure  to 
vkich  are  designed  the  tube*  fittings  and  connecting  pieces 
of  the  conduit/aanif olds  at  the  tenperature  of  heat  carrier 
0*C,  accepted  as  basic  during  the  deteraination  of  operating 
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pressures  at  the  higher  temperatures  of  heat  carrier. 
Conditional  pressure  py  establishes  communication/connecti on 
between  the  operating  pcessur*  of  heat  carrier  and  its 

temperature. 

As  operating  pressure  is  accepted  the  nominal 
operational  pressure  of  heat  carrier*  for  which  is  designed 
the  conduit/manifold. 
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Notes:  1.  Chain  wheel  designated  temperatures  only  for 

■alleable  cast  iron. 

2.  To  conduit/nanifolds  in  assembled  fora  GOST  356- 59,  it 

is  not  spread. 

3.  Operating  pressures  for  interaediate  values  of  temperature 

of  medium  are  determined  by  linear  interpolation. 

4.  During  determination  of  step/stage  of  conditional 

pressure,  is  allov/assuaed  excess  of  actual  operating 
pressure  within  limits  to  5o/o  above  that  which  was 
indicated  for  assigned/prescribed  temperature  without 
transition  to  higher  step/stage  of  conditional  pressure. 


Key:  (1).  Designation.  (2).  Conditional  pressures.  (3).  Test 

pressures.  (4).  Temperature  of  medium  CC.  (5).  Greatest 
operating  pressures.  (6).  Tubes,  fittings  and  connecting 


pieces  made 

of 

carbon 

steel. 

(7) 

. Fittings 

and  connecting 

pieces  f roa 

cast 

iron 

(gray 

and 

ductile)  • 

(8).  The  same. 

from  bronze 

and 

brass. 

(9)  . 

To. 

Pages  9,  10 

and 

11. 

» 
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1-2.  The  internal  dianeters  of  fittings,  fittings  and 
cond  ui t/na ni folds. 


Tubes,  fittings,  compensators,  sludge  pans,  flanges, 
plug/silencers  and  the  parts  of  condnit/nanifolds 
(branch/re  aotra  Is,  junctions,  -pieces,  etc.),  and  also  the 

eguipaent  component  of  thermal  grid/net works  they  must  be 
manufactured  under  the  internal  diameters  according  to  GOST 

355-52  (Table  1.2)  and  be  designated  by  this  internal 
diameter. 

The  internal  diameter  for  the  cast  tubes  and  fittings 
corresponds  to  their  real  bore,  but  for  the  steel  tubes  of 

thermal  grid/networks  - to  the  averaged  according  to  mall 
thickness  bore. 

The  internal  diameters  of  flanges  and  connecting  pieces 
( branch/re movals,  junctions,  etc.)  are  accepted  according  to 
the  internal  diameter  of  those  pipes  for  mhich  they  are 
intended. 


DOC  « 78009401 


PAGE  ^ yc 


1.3.  Climatological  data  on  some  cities  of  the  0S5S. 


Table  1.3  gives  climatological  data  on  some  cities  of 
the  USSR.  The  temperature  of  surrounding  air,  the  duration 
of  heating  period  and  seismicity  for  these  cities  are 
accepted  on  SHIP  11-A,  6-62,  the  duration  of  the  standing 

of  the  temperatures  of  surrounding  air  during  heating  period 
is  designed  on  climatological  handbooks.  Data  on  mean 
temperature  of  the  soil  are  given  in  Table  14. 

I i 
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Table  1.2,  Arbitrary  passes  of  fittings,  fittings  and 
conduit/aanifolds  (according  to  GOST  355-52). 


yCWHMH* 

Dy  • MM 

— 

T pyfliai 

fne  i*6j 

B 

PcjuOa 
■ IKMiM  J A 

r-fci 

> OOSUUH 
llpouii 

Oy,MM 

“W 

Tp>6««a 

AIDHM4I 

u 

% 

110 

« 

eo 

2U 

V. 

!7S* 

7* 

VII) 

25 

1 

200 

s 

600 



32 

1 7. 

225* 

9* 

700 

40 

>7. 

250 

10 

80 

90 

a 

ii* 

W) 

40* 

«■» 

>») 

IS 

woo 

90 

a y. 

3JS* 

Itoo* 

40 

3 

*n 



1200 

too 

4 

w 



I2S 

S 

400 

— 

— 

— 

Key:  (1).  the  internal  diaseter  JPy  in  as.  (2).  The  pipe 

thread  in  inches. 


POOTWOTE  ♦.  For  the  condoit/aani folds 
grid/networks,  they  are  not  applied. 


of  theraal 
BKDPOOTEOTE. 


DOC  « 78009401  PIGE  4-9~  ,p 

Table  1.3.  The  calculated  temperatures  of  surrounding  air* 
the  duration  of  the  standing  of  the  temperatures  of 
surrounding  air  for  heating  period*  the  duration  of  heating 


period  and  seisnicitj  fron  7 points  nre  nbove. 
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Rotes:  1.  The  calculated  temperature  of  surrounding  air 

for  the  design  of  heating  is  accepted  as  average  of  the 
coldest  five-day  week  fros  eight  of  winters,  of  those  who 
were  undertaken  to  50  years. 

2.  Calculated  teaperature  of  surrounding  air  for  design  of 
ventilations  is  accepted  as  nean  teaperature  of  air  of 
coldest  period,  which  is  15o/o  of  coamon/general/total 
duration  of  entire  heating  period. 

3.  Duration  of  heating  period  is  deternined  by  nuaber  of 
days  with  stable  daily  nean  tenperature  of  surrounding  air 
♦8°C  and  it  is  below. 

4.  Average  tenperature  of  surrounding  air  of  heating  period 
is  accepted  as  average  algebraic  as  heating  period* 

5.  Intensity  of  earthquakes  at  points  is  evaluated  according 
to  GOST  6249-52. 

Ke7:  (a),  in  sequence.  (b) . Designation  of  cities.  (c)  . 

Tenperature  of  surrounding  air  in  °C.  (d) . calculated  for  a 
design,  (e) . heating.  (f ) • ventilation.  (g).  the  average  of 
heating  period.  (h) . lumber  of  days  during  heating  period 
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with  the  daily  wean  teaperatares  of  surrounding  air  (i) . 

it  is  below.  (j).  Duration  of  heating  period  a day.  (k). 
Seisaicity  froa  7 points  is  above.  (1).  Arkhangelsk.  (2). 

Astrakhan.  (3).  Baku.  (4).  Bryansk.  (5).  Vilnyus.  (6). 


Vitebsk. 

(7). 

Vologda. 

(8). 

Voronezh. 

(9).  Volgograd. 

(10). 

Gorkiy. 

(11). 

Groznyy. 

(12). 

Zhdanov 

(Donets  reg.). 

(13). 

Zlatoust  (Chelyabinsk  reg.) . (14).  Ivanovo.  (15).  Kazan. 

(16).  Kalinin.  (17).  Kiev.  (18).  Kirov.  (19).  Kirovograd. 
(20).  Kishinev.  (21).  Krasnodar.  (22).  Knybyshev.  (2  3). 

Kursk.*  (24).  Leningrad.  (25).  Liyepaya  (Latvian  SSR)  . (26). 

Lugansk.  (27).  L'vov.  (28).  Magnitogorsk.  (29).  Makhachkala. 
(30).  Minsk.  (31).  Moscow.  (32).  Hurnansk.  (33).  lizhnyy 
Tagil  (Sverdlovsk  reg.).  (34).  Nikolaev.  (35).  Novgorod. 

(36).  Novorossisk.  (37).  Odessa.  (38).  Orenburg.  (39).  Orsk 
(Orenburg  reg.).  (90).  Penza.  (41).  Persian  period.  (42). 
Petrozavodsk.  (43)  . Pskov.  (44)  . Riga.  (45).  Rostov  on  the 
Don.  (46).  Ryazan.  (47).  Saratov.  (48).  Sverdlovsk.  (49). 
Smolensk.  (50).  Syktyvkar  (Koni  AS  SR) . (51).  Tallin.  (52). 

Tbilisi.  (53).  Tola.  (54).  Ol'yanovsk.  (55).  Oral'sk 
(Western- Kazakh st an  reg.).  (56).  Dfa.  (57)  Khar'kov.  (58). 
Chelyabinsk.  (58a).  Asian  part  of  the  USSR.  (59). 

Aktyubinsk.  (60).  Alsa  Ata.  (61).  Barnaul.  (62).  Vladivostok. 
(63).  Irkutsk.  (64).  Karaganda.  (65).  Krasnoyarsk.  (66). 
Kustanay.  (67).  Leninsk-Kuzaetskiy  (Keaerov  reg.).  (68). 
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Minusinsk  (Krasnoyarsk  district).  (69).  Movosibirsk.  (70). 
Onsk.  (71).  PavLodar  (Tselina  district).  (72).  Petropavlovsk 
(Tselina  district).  (73).  Saaarkand.  (74).  Senipalatinsk. 
(75).  Tashkent.  (76).  Tobol'sk  (Tyunen*  re*.).  (77).  Tonsk. 
(78).  Tyunen*.  (79).  Khabarovsk.  (80).  Chita. 

\ 
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Table  1.4.  Bean  teaperature  of  soil  in  *C  for  certain 


points  of  the  OSSl. 


ropoaos 


Bpecv  . . 

(d 

Bew«Ulf  . 

rsi 

Bo-i ora*  . 
(<?) 

Bo.irorpi* 

f/O) 

Tpoiiio  • 
JayiasnH.ic 


(<s»)3 jyii.  rasa 

^’)rjjrA«i>i  rpyirrt  • m 


r ojohi 


LN) 

-Icn.Hrpjl 


II 


l.«  0.8 


1.2  3.1  19.1  16.4  9.7 


.5  1.9  17.4  11.4  8.3 


13.2  10.9  5.9 


23.7  19.5  10.1 


1.5  19.4  16.1  8.4 


-I.C  -0.1  18.5  17.7  5.5 


-0.1  1.3  15 


13.3  6,2 


2.7  17.3  IS.l  8.1 


16.3  13.7  5.4 


Key:  (1).  Designation  of  cities.  (2)  • Vinter.  (3).  Sasser. 

(4).  annual.  (5).  Depth  of  soil  in  a.  (6).  Brest.  (7). 
Beahetsk.  (8).  Vologda.  (9).  Volgograd.  (10).  Grodno.  (11). 


Daugavpils.  (12).  Ivanovo.  (13).  Kiev.  (14).  Leningrad.  (15). 


Hoscov.  (16).  Minsk.  (17).  Odessa.  (18).  Orel.  (19). 
Orenburg.  (20).  lostov  on  the  Don.  (21).  tigs.  (22). 
Sverdlovsk.  (23)  • Kharkov. 
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1.4.  Properties  of  water  and  water  wapor. 


Tables  1.5-1. 7 the  basic  theraodynaaic  and  physical 
properties  of  watec  and  water  wapor,  coaprised  according  to 
literature  data  of  reference. 


Table  1.5.  Theraodynaaic  properties  of  the  dry  saturated 

■teaa  aad  watec  oa  the  liae  of  sataratioa. 
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V 

244 .62 

16.19 

669.3 

D 

252.1 

416.2 

B 

274,20 

20.16 

D 

D 

26<t.3 

377.1 

B 

246.17 

19.6H 

669.2 

D 

254.9 

414.9 

B 

276.27 

20.72 

665.1 

750 

289.7 

•175.4 

39 

247.69 

19.19 

669.2 

803 

256,7 

412.5 

62 

276.43 

31.28 

664.8 

758  I 

291 

173., 

40 

249.18 

19.7 

669 

801 

258.4 

410.6 

63 

277.48 

31.83 

664.6 

755 

m 

D 

41 

220.64 

20.3 

668.9 

D 

260.1 

□D 

278.51 

32.17 

664.3 

794 

l 

j 293.6 

370.0 

Key:  (1).  Pressure  P in  kg/ca*.  (2).  Temperature  of 

saturation  -t s in  °C„  (3).  Dry  saturated  vapor.  (4). 

specific  gravity/weight  Y"  in  k^/a*.  (5).  enthalpy  t"  in 

kcal / kg.  (6).  Mater  on  the  line  of  saturation.  (7).  Heat 
of  vaporisation  r in  kcal/kg. 
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If/).,  | «fn|icM  • *c 


%'  'CM‘ 

!<•» 

IJM 

1 10 

IKU 

JUO 

1J0 

240 

780 

399 

»l 

XJO 

310 

«*  1 

«*  1 

420 

410 

1 

0.V6 

D.546  1 0,52 

0. 191 

0.472 

0.152 

0.433 

0.415 

0.4 

0.366 

0.  >72 

0.339 

0.117 

0.536 

0.(26 

0.316  ; 

0.  « 1 

0..98 

1.1 

— 

U.60I 

U.57I 

0.545 

0.52 

0.497 

0.477 

0.437 

0.44 

0.425 

0.11 

0.  .<* 

0.361 

0.37 

0.3* 

0.  1.8  ! 

0.318  | 

0.328 

1 li 

— 

0.637 

n.«2i 

0.  >.»  3 

n.'./ 

0.SI2 

0.52 

0.5 

0.4* 

0.16  2 

0. 14i 

0.431 

0.417 

0.404 

0.J9J 

0.8 

0.367 

0.55K 

1.1 

0,713 

U.'i7T 

o,;to 

0.615 

C.'*9 

0,564 

0.511 

0.62 

0.501 

0.4v4 

0.167 

0.451 

0.4(6 

0.421 

0.411 

0.3/9 

(1.  'H8 

1.1 

0.77 

0,71 

0.691 

0.664 

0,615 

0.608 

0.583 

0.58 

0.54 

0.521 

0.501 

0.186 

0.471 

0.476 

0.441 

0.43 

0.418 

1.5 

U.K.'S 

0.7t3 

o.:4. 

0.71 

0.64 

0.651 

0.625 

0.601 

0.58 

0.538 

0.  >39 

0.522 

O.VIS 

0.449 

0 47> 

0.161 

•(.448 

l.ii 

0.M 

0.835 

U.T'JS 

o.:« 

0.725 

0.695 

0.6*9 

0.612 

0.618 

0.396 

0.575 

0,556 

0.54 

0.322 

0.7*6 

•7.492 

0.478 

1,7 

— 

0.<M 

0.49 

0.445 

0.405 

0.771 

0.74 

0.7! 

0.681 

0.637 

0.635 

0.611 

0.59 

0.572 

0.355 

0.739 

0.523 

0.506 

I.S 

— 

0.K)l 

0.941 

0.  v>» 

0.451 

0.816 

0.782 

0.7.1 

0.722 

0.41  5 

0,67 

0.617 

0.6J6 

044 

0.586 

0.57 

0.551 

0.5(8 

1.9 

— 

1.05 

0,995 

ll.Oln 

0,902 

0.161 

0.426 

0.793 

0711 

0.735 

0.7H4 

0.664 

0.66 

0.64 

0.62 

0.602 

0.585 

0.568 

• 

— 

1 . 101 

1.019 

0.9*1 

0.93 

O.AW 

0.87 

0.4  W 

0.401 

o.m 

0.745 

0,72 

O.ff* 

0.674 

0.655 

0.634 

U.6I5 

0.5J6 

**• 

— 

— 

1.155 

i."*8 

1,017 

1 

0.958 

0.92 

0.884 

0.8} 

0.82 

0.801 

0.765 

0.742 

0,719 

0.6/7 

0.677 

0.637 

- 4 

— 

— 

1.26 

1.2 

1.112 

1.09 

1.015 

1.003 

0.965 

0.93 

0.896 

0.66*. 

0.815 

0.81  . 

0.7*5 

0.76 

0.7J9 

0,718 

2.6 

— 

— 

1.37 

l.J 

1.24 

1.1*5 

1.134 

1.09 

1.045 

1.007 

0.97 

0.9(8 

0.905 

0.875 

045 

0.625 

0.801 

0.773 

2.6 

— 

— 

1.14 

M 

1.J4 

i.n 

1.22 

1.17 

1.13 

1.09 

1.05 

1.01 

0.99 

0.95 

0.92 

0.89 

0.  A 

0.64 

3 

— 

— 

1.59 

1 .51 

1.41 

1.37 

1.51 

1 .78 

1.21 

1.14 

1.12 

1.0a 

1.05 

1.01 

0.98 

0.95 

0.92 

0.9 

3,2 

— 

— 

1.7 

1.61 

1.53 

1.46 

1.4 

1.34 

1.29 

1.24 

1.22 

1.16 

1.11 

1.06 

1.06 

1.01 

0.99 

0.96 

3.4 

— 

— 

1.81 

1.71 

1 .63 

1 .sc 

1.49 

1.43 

1.37 

1.32 

1.27  • 

1.23 

1.19 

1.15 

1 .11 

1.08 

1.05 

1.02 

3.6 

— 

— 

1.92 

1.62 

1.73 

1.65 

1.58 

1.51 

1.45 

1.4 

1.35 

1.3 

1.26 

1.22 

1.18 

1 14 

1.11 

* .06 

— 

— 

— 

1.92 

1.83 

1.74 

1.67 

1.8 

1.S3 

l.« 

1.42 

1.375 

1.33 

1.285 

1.215 

1.21 

1.17 

1.14 

— 

— 

— 

2.02 

1.93 

1 44 

1.79 

1.64 

1.62 

i.st 

I.S 

1.45 

1.4 

1.36 

1.31 

1.27 

I.* 

1.2 

— 

— 

— 

2.13 

2.03 

1.93 

1.85 

1.77 

1.7 

1.43 

1 .58 

1.82 

1.47 

1.42 

1.38 

1.34 

1.29 

1.26 

— 

— 

“ 

2.24 

2.12 

2.03 

1.94 

1 46 

1.78 

1.71 

1.65 

1.6 

1.54 

1.49 

1.44 

1.4 

1.36 

1.32 

— 

— 

— 

2.S4 

2.22 

2.12 

2.03 

1.94 

1.86 

1.79 

1.73 

1.67 

141 

1 Si 

1.51 

1.16 

1.42 

1.39 

4,4 

— 

— 

— 

2.14 

2.32 

2.22 

2.12 

2.025 

1.915 

i ,87 

1.8 

1.74 

1.08 

143 

1.57 

1.53 

1.48 

1.14 

5 

— 

— 

— 

2.36 

2.42 

2.  II 

2.21 

2.11 

2.03 

1.95 

1.68 

1.61 

1.75 

1.09 

1.64 

1.79 

1.54 

1.5 

.5,3 

— 

— 

2.42 

2 44 

2.51 

2.43 

2.33 

2.24 

2.14 

2.07 

1.995 

1.93 

1.6i 

1.81 

1.75 

1.7 

145 

— 

— 

* 

3.1 

2.93 

2.70 

2.6i 

J.SI 

2.44 

2.35 

2.26 

2.18 

2.11 

2.04 

1.97 

1.91 

1.86 

14  1 

- 

— 

— 

— 

3.19 

3.03 

2.89 

2.78 

2.6» 

2.55 

2.45 

2.37 

2.29 

3.21 

2.14 

2,07 

2.ul 

1 91  1 

7 

— 

— 

— 

— 

3.1 

3.27 

3.12 

2.98 

2.  86 

2.74 

2.64 

241 

2.« 

2.36 

2.3 

2.23 

2.16 

2.1 

— 

— 

— 

— 

3.7 

3.51 

3.35 

3.2 

3.07 

2.95 

2.84 

2.74 

341 

2.55 

2 47 

2.39 

2.12 

2. .6 

— 

— 

3,96 

3.76 

3.58 

3.42 

3.28 

3.15 

3.0k) 

2.92 

2.82 

2.72 

2.61 

2.56 

2.18 

2.11 

4.5 

— 

— 

— 

4.2*2 

4 

3.81 

3.6» 

3.19 

3.35 

3.22 

3.1 

3 

2.9 

2.8 

2.72 

■241 

2.56 

— 

— 

- 

— 

4.5 

4.25 

4.05 

s.i* 

1.7 

3.56 

3.42 

3.29 

3.16 

3.07 

2.93 

2.M 

2.79 

2.71 

9.5 

— 

— 

— 

— 

4,75 

4.51 

4.28 

4.n» 

3.91 

3.75 

3 61 

3.48 

3.36 

3.24 

3.14 

3.04 

2.95 

2. >96 

10 

— 

— 

— 

— 

5.04 

4.75 

4.51 

4.3 

4.12 

3.96 

3.8 

S.o6 

3.54 

3.12 

3.3 

3.2 

3.1 

3.02 

- 

— 

— 

— 

5.26 

5 

4.78 

4.55 

4.36 

4.19 

4.04 

3.89 

3.77 

3.63 

3.53 

3.42 

3.32 

— 

“ 

— 

5.8 

5.48 

5.72 

4.96 

4.78 

4.58 

4.42 

4.25 

4.12 

3.98 

3.86 

3.74 

3.62 

13 

— 

— 

— 

— 

6.31 

3.97 

5.68 

3.42 

5.2 

4.98 

4.8 

4.62 

4.46 

4.33 

4.18 

4.o5 

.3.91 

— 

“ 

~ 

6.45 

6.18 

8.15 

5.85 

S.l 

5.39 

5.17 

4.99 

4.87 

4.65 

4.5 

4.37 

4.21 

15 

— 

— 

— 

— 

7.4 

6.97 

641 

6.31 

6.03 

5.78 

5.54 

5.36 

5.17 

5 

4.H3 

4.69 

4,55 

— 

— 

— 

— 

— 

7.48 

7.09 

*.75 

4.45 

9.19 

5.91 

5.73 

5.53 

5.34 

5.16 

5 

4.85 

— 

— 

— 

— 

■ * 

— 

6 

7. Vi 

7.21 

6.68 

6.6 

6.33 

6.1 

5.88 

5 68 

5.5 

5.32 

5.16 

18 

— 

— 

— 

— 

8.51 

8.05 

7.63 

7.31 

7 

6.71 

6.46 

*.24 

6.03 

5.*3 

5.61 

5.47 

— 

— 

— 

— 

9.05 

S.M 

8.1 

7.74 

7.4 

7.11 

6.63 

6.6 

6,35 

6.15 

5.96 

5.78 

JO 

“ 

— 

• 

— 

““ 

— 

9.58 

9.04 

8.56 

1.16 

74 

7.5 

7.21 

6.95 

6.71 

6.49 

) 6.28 

6.09 

21 

— 

— 

— 

— 

— 

— 

10. 1 

9.525 

9.ol 

6.6 

8.225 

7.9 

74 

7,31 

7.0* 

6.82 

6.6 

6.1 

22 

— 

— 

— 

— 

“ 

lu.7 

10.01 

9.5 

9.05 

6.65 

8.29 

7.97 

7.68 

7.41 

7.16 

6.92 

6.71 

23 

— 

— 

— 

“ 

— 

— 

11.23 

11.65 

10 

9.46 

9,0i 

8.67 

6.35 

8.04 

7.75 

7.49 

7.2S 

7. "3 

24 

— 

— 

— 

— 

— 

— 

11.05 

10.45 

9.95 

9.44 

9,o$ 

8.73 

8.41 

9.1 

7.81 

7.79 

7.14 

JS 

— 

— 

— 

— 

— 

— 

11.6 

10.9 

10.39 

9.91 

9.5 

9.12 

8.76 

9 45 

8.19 

7.9 

28 

— 

— 

— 

— 

— 

— 

— 

12.1 

11.4 

10.8 

10,3 

9.9 

9.5 

9.11 

8.6 

8.5 

3.22 

7. ‘*5 

27 

— 

— 

— 

— 

— 

— 

— 

13.65 

11.9 

u.* 

10,75 

10.3 

9.88 

9.5 

9.15 

8.81 

8.5} 

8.29 

28 

“ 

— 

— 

— 

— 

— 

— 

15.2 

11.4 

11.74 

11.1 

10.7 

10.5 

9.87 

9.52 

9.2 

8.9 

4.59 

29 

“ 

— 

— 

— 

— 

— 

— 

13.74 

17.9 

12.2 

11.4 

11.1 

10.61 

10,25 

9.97 

9.52 

9,21 

8.9 

no 

— 

— 

— 

— 

— 

— 

— 

14.3 

15.4 

13.7 

ia.i 

11.5 

II. OS 

104 

10.2 

9.96 

9.7.5 

9.22 

31 

— 

— 

— 

— 

— 

— 

14.9 

13.9 

13.15 

124 

11.9 

11.41 

11 

10,6 

10.2 

9.»7 

9.5.7 

32 

— 

— 

— 

— 

— 

— 

— 

IS.* 

14.4* 

13.4 

1344 

13.3.1 

11.84 

11.39 

10.99 

10,54 

9.4 

9.83 

31 

• 

— 

— 

— 

M.<* 

1* 

14.1 

19.4 

134 

11.3 

11. *5 

11.1 

10.9 

9.51 

lu.2 

31 

— 

— 

• 

— 

— 

— 

M.T 

M.< 

144 

11.94 

11.3 

134 

11.14 

11.7 

11.51 

l".t 

10.5 

35 

• 

— 

— 

— 

— 

— 

— 

M.I 

19.1 

14.1 

114 

13.91 

13.5 

11.04 

114 

11.1 

IO.pJ 

J8 

— 

“ 

— 

— 

— 

— 

— 

— 

H.* 

IS4 

14.76 

14.* 

13.41 

11.9 

11.4 

11.93 

11.5 

II. IS 

. ...  ; .• 
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K«y:  (1) 

•C. 

Hg«  16. 

Table  1. 
fecal/kg 


. in  kgf/ca®.  (2).  Teeperature  of  superheating  in 


7. 

Heat 

capacity 

of  overheated  water  vapor  c.^  in 

•C 

at  a 

coast an t 

pressare. 

-TTJ 

Trwnvpmpi 

c m RpN  laRJCMNR  napa  a %*€  tm' 

Rapa  e *C 

1 

- 

1 *> 

1 * 

1 « 

200 

0.5u7 

0.572 

- 

- 

- 

230 

0.49a 

0.94 

0.701 

- 

- 

240 

0.491 

U.S2J 

0,0*9 

0.4/2 

- 

0.40 

0.51.1 

0.59 

0.699 

0.142 

2ta) 

0.49 

0.51 

0.50V 

0.6 

o.n 

9(0 

0.491 

0.5*14 

mu 

0.6*  *2 

0.M0 

XX) 

0.499 

•.Ml 

0.54 

0.50 

0.624 

Mi 

0.499 

O.Jltf 

0.939 

0.545  j 

o,6**l 

960 

0.494 

0.504 

0.525 

0.551 

0.543 

Mo 

0.407 

0.505 

0.525 

0.5  Ml 

0.573 

mo 

0.5 

0.507 

0.525 

0.544 

0.501 

490 

O.ftKi 

O.5<0 

0.525 

0.542 

0,5. 

440 

0..VH 

0.511 

0.525 

0.311 

0.550 

leys  (1).  Taper  tea  per  at  are  la  *c.  (3).  at  vapor  pc 

la  kf/ea>. 
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Chapter  2 


TOBES  AND  PARTS  OF  CONDUIT/HAHIFOLDS. 


2.1.  Conditions  for  the  selecting  of  tubes. 


The  conduit/aanif olds  of  theraal  grid/networks,  which 
transport  water  vapor  with  pressure  above  2 ata(aba.)  or 

hot  water  with  teaperature  aore  than  120°C#  aust  satisfy 

the  regoireaents  for  the  "rules  of  device  and  safe 
operation  of  the  pipelines  of  vapor  and  hot  water"* 

affiraed  by  Gosgortekhnadzor  £ State  Conaittee  of 

the  Council  of  Ministers  for  Supervision  of  Industrial 
Safety  and  for  Nining  Inspection  (RSFSR)  ] of  the  OSSR  on 
February  1957  according  to  which  the  pipelines  of  theraal 
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grid/networks  are  related  to  2 , 3 and  the  4th  to 

categories  (fable  2*1). 

In  accordance  eith  the  indications  of  chapter  SHIP 
^Construction  norss  and  regulations]  1-3-7-62 
"Thernal  grid/nat works.  Haterials,  equipment,  reinf orcenent, 
articles  and  structures"  for  thernal  grid/networks  apply  the 
following  tubes: 

steel  seanlass  hot-rolled,  by  outside  dianater  from  32 
to  426  nn,  assortment  GOST  ^All-union  State 

Standard]  8732-58*,  technical  requirements  GOST  8731-58  ; 

steel  electric  welding  with  the  longitudinal  saam  and 

the  calibrated  ends,  outside  diameter  from  426  to  1220  mm, 
assortment  and  technical  requirements  GOST  4015-51; 

steel  electric  welding  with  bilateral  spiral  weld, 

outside  diameter  from  426  to  1220  mm,  assortment  and 
technical  requirements  GOST  8696-62; 

steel  water-'gas  conducting  (g*s)*  by  outside  diameter 
from  33.5  to  155  mm,  assortment  and  technical  requirements 
GOST  3262-62; 
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steel  electcic  welding  with  the  longitudinal  seaa, 
outside  diaeeter  froe  32  to  133  assorteent  aal 

technical  requiranents  GOST  1753-53. 

Tubes  steel  electric  welding  by  outside  diaeeter  froe 
32  to  1220  ee  can  be  used  according  to  GOST  10704-63 
GOST  10707-63  which  will  be  introduced  instead  of  GOST 
4015-58  and  GOST  1753-53. 

Besides  the  enuaerated  types  of  tubes  in  thernal 
grid/networks,  can  be  applied  the  tubes,  nanufactured 
according  to  special  technical  specifications  (fable  2.2). 

Application/use  of  tubes  depending  on  the  operational 
characteristics  of  heat  carrier  and  nark/brands  of  steel  is 
given  in  Table  2.3. 
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Table  2.1.  Classification  of  pipelines  froa  the  paraneters 
of  heat  carriers. 


If 

X W 

l®'  " 

HaNMCMoBaNMC 

TaiU«MMKHU*«a 

VaPoHiac  napaaccTpM  T*n.Hmo«»»Te  ae 

l4*' 

(njAmt  swne) 

• K9C/CM* 

(« 

Tevneparypa 
a *C 

2 

fleporporuA  nap 

“on  © 

Canuie  350  ao  450 

r.pa*'ia  a«>ia.  mu- 
CNUirNHuA  nap 

<f)  @ 

Canine  HD  j|>>  184 

S3 

Cak.  me  I JO 

1 

ricprrpcTMi)  nap 

0) 

• Ho  23 

® 0 
Canine  250  ao  350 

r ® 

inpaMsa  mu.  na- 
cnuit'MMUtk  nap 

© 

Canine  16  *•«  HO 

& 

Canute  120 

4 

(W  > 

Flf  pvrpetnA  m na* 
cuiurHMMA  nap.  rn* 
paean  r.ii 

>->« 

$ (?) 

Cmm  l*>  j»  *0 

Key:  (1). 

Category  of 

pipeline. 

(2).  Designation 

of  heat 

carrier. 

(3).  (forking 

paraaeters 

of  heat  carrier. 

(*>. 

pressure 

(surplus)  in 

kg/cs*.  (5) 

. the  teaperature  in  °C. 

(6).  The 

superheated 

steaa*  (7). 

To.  (8) . It  is 

nore  than 

(9) . Hot 

water,  the 

saturated  steaa.  (10).  The 

or a rhea  ted 

and  saturated  steaa. 

hot  water. 
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Table  2.2.  Typical  dimensions  of  steel  electric 
welding  tubes  with  the  longitudinal  seam. 


Key:  (1).  Technical  specifications  for  the  naaafacture  of 

tab«s.  (2).  GOST;  tradenark  of  steel.  (3).  Ootsida  dianeter 


of  tube  Du  in  an. 

(4)  . 

The 

wall 

thickness  of 

tube  in 

■s.  (5).  Ukrainian. 

(6). 

St. 

(7). 

group.  (8)  . 

tiaa/teaporal 

groups.  (9).  kp. 


Page  18. 

Steel  carbonic  good-guality  structural  according  to  GOST 


1050-60  is  aanufactured  in  open-hearth  and  electricil 
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furnaces  (steady,  that  boils  and  seuikilled).  Depea  ling  on 
the  chenlcal  coiposition,  steel  is  subdivided  into  two 
groups  - group  i with  the  nornal  content  of  nanganese 
(0.25-0. 80 o/o)  of  the  aark/brands  lOkp#  10#  20kp,  20,  etc. 

and  group  II  with  the  increased  content  of  nanganese 
(0.7-1.2o/o)  of  brands  15G,  20G,  25G,  etc.  (letter  "G" 
designates  the  increased  content  of  nanganese)  ; 

Steel  low-alloyed  structural  according  to  30ST  5058-57^ 

silicon  nanganese  - 15GS,  silicon  nanganese  copper 

10G2SD  (H K)  , chroie  silicon  nanganese  IttKhGS,  nanganese  - 19G 

nanganese  nickel  - 14GH,  etc.  (G  - nanganese:  Kh 
chroniun:  H - aickel;  D - copper). 

The  nechanical  properties  and  the  chenical  conposition 
of  the  used  for  nanufacture  tubes  of  the  nark/brands  of 
steels  according  to  GOST  1050-60  and  GOST  5058-57  * n«st 
correspond  to  the  noras,  given  in  Table  2.4  and  2.5. 

Steel  carbon  of  usual  quality  according  to  GOST  380-60 
is  nanufactured  in  open-hearth  furnaces  (killed,  rinsed, 
seni-hillnd)  and  in  Bessener  converters  (killed,  rianed). 


r 
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Table  2.3.  Application/use  of  tubes  depending  on  the 

operational  characteristics  of  heat  carrier  aad  sark/brands 


of  steel.  . 


(•) 

Mipu  (IIIK  rocT 

H«»  tpy» 

(«> 

TOCT  win  T Y hi  Nino 
lOhMHM  Tpy6 

rocT  sw-60 

TOCT  3262-42 

ISO 

1 L? ' ® ) 

j Cr.  2.  Cr.  3;  TOCT  3S0-60;  Tpyiiria  A 

Ut) 

CnapNue  unrKMt 

TOCT  1753 — 63 

300 

ry<  I« 

10.  20;  rOCT  IU5U-60 

To  me 

■4.  h 

TOCT  1733— S3 

*00 

Py<  16 

bCt.  2 an;  noirpynna  D TOCT  3e0-6Q 

Aft-  - - 

wm 

300 

Py<  14 

BCr.3.  tTr..’  m Cr.3:  rpynui  A u noirpyn* 
on  D TOOT  3eO-6o 

To  «e  (jo) 

TOCT  MS6-67,  r p y ff n u 
A h B 

6M") 

300 

PyCli 

wr:  cj  |MK);  rod  savi-s7* 

— (.n*>  — — 

ISO 

y<  25 

BCr.2sn.  BCr.  3«n;  noirpyon*  B,  TOCT 
3d0*»u0 

300 

Py<  1* 

HJfi 

Cr  2.  Cr  3.  BCr.3.  rpvnna  A m noirpynna  B 

root  .WO-60 

To  It  C laytCTopOMNMM 
iiinoM1 

300 

Py<  2S 

lor:CJ  |MK),  HXrC;  TOCT  5058  - 57* 

400 

urn.  ion  urw.  nrc  toct  susa-sr* 

A. 

J&Z 

300 

%<“ 

O 

Cr.  3,  rpyuna  A.  TOCT  MU-u0 

TV  06-56 

300 

'p.a 16 

Cr.2.  Cr  3;  TOCT  3..0-60 

1 

rocr  toi-sk*. 

TOCT  6733-58* 

3-J0 

p ^ 

'pafi  < — 

ID.  20;  TOCT  1050—60 

To  me 

TOCT  8731-58* 

I OCT  8733  - 58* 

ncj . , ,ictmA 

450 

pp»#  * 60 

470 

Win 

'•p.flO* 

MO 

Vote.  For  thersal  grid /net  works  is  northern  areas*  are 


recossendad  the  applying  of  tnbes  aade  of  steel  of  brand 
20  according  to  GOST  1050*6  or  aade  of  killed  steel  of 
sebgromp  V of  brand  TSt.  3 according  to  GOST  310-60.  The 
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laat/l>ttir  aark/brtad  of  attal  it  is  alloa/iMiaal  to  apply 
at  the  tea peratares  of  heat  carrier  not  above  300®C. 


IC*y:  (1).  Trade* ark  of  steel.  (2).  Fora  of  tabes.  (3). 

COST  or  TO  £ Technical  Specifications]  for  the 

aaaafacture  of  tubes.  (4).  The  teaperature  of  aediua  t in 

•C#  is  not  above.  (5).  The  pressure  of  aedina  (conditional 
working  P^Jln  kg/ca*  . (6).  usual.  (7).  St.  (8). 

Groups.  (9).  Walded  soft.  (10).  The  saae.  (11).  73t.  2kp; 

subgroup.  (12).  Welded  with  spiral  weld.  (13).  TSt.  3f  St. 
2 aad  St.  3;  group  A and  subgroup  7.  (14).  and.  (15). 

TSt.  2kp;  TSt.  3tp;  subgroup.  (16).  Welded  with  longitudinal 
void  *. 


FOOTWOTI  *.  Is  allov/asssaed  applicatioa/use  of  St.  2kp  and 

St.  3kp  with  liaitation  by  the  cheaical  coaposition  with  t 

^ 15n® r.  END  FOOTNOTE. 

(17).  Group.  (18).  St.  2#  st.  1#  TSt.  3;  group  A sad 
subgroup.  (19).  Tbs  saae  with  bilateral  said  >. 


rv<*  kgf/ca.  BI8F0OT80TB. 


••  fith  oa  e-way  ueld 
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(20). 

Ukrainian. 

(21). 

Seamless.  (22)  . Overheated  vapor. 

(23). 

Satur  ated 

vapor. 

hot  water. 

Pag*  19. 

Depending  on  designation/pucpose  and  the  guaranteed 
characteristics,  steel  is  subdivided  into  two  groups  into 
one  subgroup: 

group  A is  supplied  on  aechanical  properties  jf  brands 
st.  2,  st.  3,  etc.; 

group  B is  supplied  by  the  chemical  composition  of 
brands  MSt.  2kp,  MSt.  3kp.  MSt.  3 etc.  (open-hearth)  and 
BSt  3kp,  BSt  3»  etc.  (Bessemer); 

subgroup  f is  supplied  according  to  aechanical 
properties  and  with  additional  by  requirenents  with  respect 
to  the  chenical  composition  of  brands  TSt.  2kp,  TSt.  3kp , 
TSt.  3*  etc.  (is  sanufactured  only  with  Martin  nathod) . 
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For  steel  of  group  A according  to  GOST  380-60 

guaranteed  characteristics  are  the  tensile  strength  and 

elongation  per  unit  length  (see  Table  2.4),  the  cheaical 

coaposition  of  steel  is  indicated  in  certificate*  but 
deviations  froa  noras  with  respect  to  the  cheaical 

coaposition  sorting  sign/criterion  are  not;  for  steel  of 
group  B the  guaranteed  characteristic  is  the  cheaical 
coaposition  (see  Table  2-5) ; for  steel  of  subgroup  7 the 
guaranteed  characteristics  they  are: 

yield  point*  tensile  strength  and  elongation  par  unit 
length  in  accordance  with  the  noras  of  Table  2.4; 

the  upper  liaits  of  the  carbon  content*  sulfur  and 

phosphorus*  and  also  silicon  (for  killed  and  seai-killed 
steel)  in  accordance  with  the  noras  of  Table  2.5; 

the  aariaua  content  of  chroaiua*  nickel  and  copper 
are  not  aore  than  0.3o/o  (each  cell/eleaent) . 

According  to  GOST  380-60  and  GOST  1050-60  aark/brands 
of  riaaed  steel*  they  have  an  index  "kp",  and  senikilled 


DOC  * 78009402 


P1GE 


^35 


In  accordance  with  the  rules  of  Gosgortekhnadzor  tubes 
■ust  be  nade  of  steel,  sielted  by  Martin  aethod  Dr  in 
electric  furnaces. 


2.2.  *ssortaent  of  the  tubes  of  thermal  grid/net*or  ks. 

•/ 

1 


By  All-Onion  state  design  institute  Teploelektroproyekt 
in  1959  is  ..developed  the  assortaent  of  the  tubes  of 

r I 

theraal  rid/net  works,  in  which  are  given  outside  diaaeters 
and  the  wall  thicknesses  of  tubes  depending  on  the  aethod 
of  the  packing  of  theraal  grid/networks  and  paraaeters  of 

4 

heat  carriers  (fable  2.6  .and  2.7). 


J I 


Table  2.4.  Mechanical  properties  of  steel  according  to  GOST 


1050-40,  GOST  380-60  and  GOST  5058-57*. 


>ot*a:  1.  Os  client’s  regnireaent,  stipulated  la  order. 


is 

supplied  steel 

of  brands  st. 

3 and 

st. 

3 kp.  according 

to 

GOST 

380-60  by 

thickness  to 

20  an 

with 

flanging  test 

in 

cold 

state  to 

the  contact  of 

sides. 

2.  For  aark/brands  of  steel  according  to  GOST  380-60, 
is  aiiow/assasei  increase  in  tensile  strength  by  3 kg/aa* 
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froa  upper  Halt,  and  with  client's  agreeaent  - without 
liaitation  of  upper  liait  with  satisfactory  results  of 
flanging  tests  in  accordance  with  norns  of  table  (in  both 
cases) . 

Key:  (1).  trademark  of  steel.  (2).  Thickness  of  rolled 

stock  in  aa*  (3).  Yield  point  in  kgf/aa*.  (4).  Elongation 
per  unit  length  in  0/0.  (5).  temporary  tensile  strength  in 
kgf/aaz.  (6).  Relative  reduction  of  area  in  0/0.  (7). 
Flanging  test  for  180°  in  cold  state  (s  is  thickness  of 
spec  iaen/saa  pie;  d - the  diaaeter  of  aandrel/aount ; c a 

thickness  of  aai drel/aount ; a is  a thickness  of  rolled 


stock) . 

(8). 

it 

is 

not 

less.  (9)  • St.  (10). 

Up.  (11) 

Section 

steel 

to 

40 

on.  (12).  Shaped  * to 

IS  on. 

Broadband 

is 

froa 

4 

to 

20  on.  ( 14)  . To. 

Page  20. 


The 

ainiaua 

wall  thicknesses 

of 

tubes 

in  assortaent 

correspond 

to 

the 

ainiaua  wall  thicknesses 

of  tubes 

according 

to 

the 

effective  Gosts 

or 

on  the 

coaaerc ial 

assort  sent 

of 

the 

tubes,  produced 

i»y 

Soviet 

plants.  Farther 

decrease 

in 

the 

wall  thicknesses 

of 

tubes 

for  the  low 

parameters  of  haat  carriers  is  possible  and  nust  tie 
realite/accoaplisbed  with  nastery/adoption  by  industry  of  the 
issue  of  nore  thin-walled  tubes. 
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Table  2.5.  The  chemical  composition  of  steel  and 


■ aaafacter  lag  tolerances  according  to  GOST  1050-60,  GOST 
380-60  aad  GOST  5058-57*. 


0) 

rOCT,  itapai  i?im 

mm 

worn 

wmumrzssssm 

n.w 

A \ 

* — 1 

K^| 

1 iW 

| «P«i 

1 ^ J 
| imtr.ib 

it*  ) 
irlfc 

•MltMtaa 

■e  6<».»ce 

0.09— 0,  | j 

OvS 

rOCT  36O-u0.  MCt.  2*n 

u.JS-O.S 

0.045 

0.055 

0.3* 

0.3* 

0.3* 

0.1* 

& Qj 

TOi.T  3*>--ij0.  >ldf.  3«n 

rOCT  \ver.  3 

0.14-0.22 

tu  a* 

0.3— 0.6 

0.045 

0.035 

0.3* 

0.3* 

0.3* 

0.0* 

0.14-0.22 

0.4—0.65 

0.045 

0.055 

0,3* 

0.3* 

0.3* 

0.06 

toot  i.jo-o'  iu»h(?3) 

0.07  -0.14 

111*  o.  uV^ 
o.l*/ 

0.  U.S 

0.04 

0.04 

0.15 

0.25 

o.a 

0.06 

rod  mw-firt.  io 

0. i»7—0.14 

...17^7 

lie  froctf 
0.07 

0.33— 0.65 

0.035 

0.0« 

0.15 

0.25 

o.a 

0.06 

roCT  I. iM-60.  20»n  ^3) 

0.17-0.21 

o.a-o.s 

0.04 

0.04 

0.2s 

o.a 

o.a 

0.06 

rOCT  M 

0.17-0.24 

0.17-0.37 

0.35-0.65 

0.04 

0.04 

o.a 

o.a 

0.25 

0.06 

ror.r  si--.:*  i ii :ca  (MK) 

« 0.12 

0,8 — 1.1 

1.3-1.65 

0.04 

0.04 

0.3 

0.3 

0.15-0.3 

-a 

rocT  >.>■»— v,  nxrc 

0.11-0.17 

o.w-o.r 

0.9-1. 3 

0.04 

0.04 

0.5-0. 8 

0.3 

0.3 

- 

uni 

0.11-0.16 

0.2— 0,4 

0.75-1.1 

0.04 

0.04 

0.3 

0. 5-0.8 

0.3 

- 

rot:  t 5iA8-07*.  nr 

0.16—0.22 

o.:-o.4 

0.7-1 

0.04 

0.04 

0.3 

0.3 

0.3 

- 

rocT  su^-s:*.  lire 

O.l.’-O.ltf 

0.7-1 

0.9-I.J 

0.04 

0.04 

0.3 

0.3 

0.3 

— 

(n) 

lunycKiriUi 

t.Th.1uNCMMI 

• % 

i on  cu  . . .8h  .s 

•rft.irt 

40.  uS 

+o.as 

40.005 

— . 

(j  V) 

—0.02 

—O.i  *2 

— O.ivi 

rocr  3©0—  -0  artiiauiai 

• H.IKl 

— 

40.<»5 
— «!.•* 

40.u"6 

40.006 

— 

— 

— 

rocr  susn-s;* 

0.02 

. 0.03 

0.1 

40.(05 

40.005 

0.5 

lO.S 

-0.5 

— 

Votes:  1. 

cell/eleae  nts. 


87  chain 

guaranteed 


•heel  is  narked  the  content  of  the 

on  client's  requireaent. 


2.  On  client's  requireaent,  are  allow/assuaed  additional- 
deviations  and  liaitations  by  chesical  composition  of  steel 
on  by  those  corresponding  to  Gosts  to  steel. 


Key:  (1).  tradeaark  of  steel, 

of  steel  in  o/o.  (3).  carbon. 


(2)  . The  chenical  composition 
(4).  silicon.  (5).  manganese. 
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(6).  phosphorus.  (7).  sulfur.  (8).  chrosiua.  (9).  nickel. 
(10).  copper.  (11).  arsenic.  (12).  MSt.  (13).  kp.  (14).  It 
is  not  aore.  (15).  the  sane.  (16).  manuf  acturing  tolerances 

to  o/o.  (17).  steady.  (18).  boiling. 
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Table  2.6.  The  assortment  of  the  tubes  of  thermal 
grid/networks  for  above-ground  and  underground  laying 
according  to  MVN  1225-59}  MVN  1233-59;  MVN  1234-59. 


(b) 

Hapy «huA 

AMdMcrp 

• MM 


2 )*-»■  rp)6»np.i»ii  <• 


Mm. 

'W®- 


150; 
l-J U0 


f»3»S: 

'W-2'- 

/«-3  jO 


J’n.*-36' 


'’p.a-8' 

W®-  »-» 
'W 3 '-Ju" 

p 6-  i«. 

Vr1*-  ‘““5 
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Rotes:  1. 
wall  thickness 
pipelines  with 


In  the  denoainatoc  of  fraction,  is  given  the 
3f  tubes  with  channel-free  laying  of 
>*p,o t = ^50  and  /’p.e-*;  t = 103. 


2.  Tubes,  larked*,  can  be  applied  cold-drawn  and 
cold-rolled  according  to  GOST  8734-58. 


3.  Tubes,  larked2,  to  issue  with  their  iniustry  it 
should  be  accepted  size/dinensions  194  x 6 and  428  x 10 

as. 


4.  Tubes,  narke*,  to  issue  by  their  industry  one 
should  accept  size/diaensions  426  x 7;  478  x 7;  480  x 7; 

530  x 7;  529  x 7;  720  x 8 aa. 


5.  Tubes,  narked4,  as  size/diaensions  426  x 9 and  478 

x 9 are  received  about  GOST  4015-58. 

Key:  (1).  The  wall  thickness  of  tubes  in  aa  in  the 

operational  characteristics  of  the  heat  carrier:  Pp^j  in 
kg/ca*,  t in  (2).  for  pipelines-  (3)*  for  connection 

with  flat/plane  welded  flanges  according  to  GOST.  (4).  GOST 
tabes.  (5).  The  internal  diaaeter  0y  in  an.  (6). 

Outside  diaaeter  DH  is  a a. 
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Table  2.7.  Assoctaent  of  the  tubes  of  theraal  grid /net  works 
(Halts  of  appllcatioa/aso  and  aark/braad  of  steal). 


■ote.  Per  tabes  accordiag  to  COST  I7J2-M*,  is 
allow/assuaed  the  replaceseat  of  the  aark/braads  of  steel  of 

tubes  without  a change  in  the  wall  thickness  and  without 

✓ 

testing  by  calculation  for  the  streayth  of  steel  20  and  of 
st.  3 for  steel  10  for  heat  carriers  %«•<*>  ky/oa*,  t 4 


iV 
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350°c  with  abova-grade  packing  and  in  channels  and  ataal 
st.  3 for  steel  10  or  on  st.  2 for  heat  carriers  %*«<w 
kg/ce*,  t N<  150°C  with  channel-free  packing.  Bitb  other 
aark/brands  of  steel,  is  perforged  the  calculation. 

Key:  (1).  GOST  to  tubes.  (2).  Pipe  laying.  (3).  rha^ — 

(jnpajr 

operational  characteristics  of  heat  carrier.  (4)  . pressure^ 
in  kg/ca*.  (5).  the  teaperature t in  °C.  (6).  30ST;  trademark 

of  steel.  (7)  . Above-grade,  in  inpassable  channels,  tunnels 
is  channel-free.  (8).  Above-grade,  in  iapassable  channels  and 
tunnels.  (9).  St.  (10).  steel. 

Page  22. 

The  reserve  in  the  wall  thickness  of  tubes  for 
corrosion  during  the  conpilation  of  assortnent  was  not 
considered . 

The  typical  diaensions  of  the  used  in  theraal 
grid/net  *orks  steel  light/lung  water-gas  conducting  tubes 
(gas)  according  to  GOST  3262-62  and  electric  welding 
according  to  GOST  1753-53  are  given  in  fable  2.8. 


The  wall  thickness  of  tabes  for  welding  of  flat/piaae 
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flanges  a ust  be  not  lower  then  established/installel  GOST 
1255-54*  to  flat/plane  welded  flanges.  If  the  wall  thickness 
of  tabes  for  welding  of  flat/plane  flanges  is  nore  than 


the  wall 

thickness  of 

the 

tubes 

of 

basic 

pipeline. 

are 

provided 

for  the  thickened 

tubes 

in 

the 

forn  of  branch 

connections  by  length 

not 

less 

than 

500 

na,  welded 

into 

joint  to  the  conbinable  ends  of  the  pipeline. 

Besides  the  tubes,  used  for  the  construction  of  the 

basic  pipelines  of  the  thersal  grid/networks#  given  above, 
small  - diameter 

are  applied  tubas  for  the  aanufacture  of  the  branches  of 
A 

air-escape  cocks  and  drains*  for  tha  brace  of  condensation 

/ 

traps  and  drainage  controllers  and  others. 


Por 

this 

purpose,  just  as 

for 

basic  pipelines,  can  be 

applied 

the 

seaaless  cold-drawn 

and 

hot-rolled 

tubes 

according 

to 

GOST  8734-58  and 

GOST 

8732-58  *, 

water-gas 

conducting  light  according  to  GOST  3262-62  and  electric 
welding  according  to  GOST  1753-53. 

The  wall  thicknesses  of  tubes  by  internal  di*eeter  15 
and  20  an,  not  provided  for  by  assortaent,  are  given  in 
Table  2.9,  bat  for  the  renaining  diaaeters  of  tubes,  are 
applied  wall  thicknesses,  indicated  in  Table  2.6  and  2.8, 


I 
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in  this  case  llgkt/lung  water-gas  conducting  takes  can  be 

applied  in  the  paraaeters  of  heat  carrier  Py  nt  k g/cw  2 , t 

^ 200°C. 

During  the  coapilation  of  specifications  to  tubes,  one 
should  consider  that  soae  point/it eas  of  technical 
specifications  for  the  aanufacture  of  tubes  are  fulfilled 
only  in  such  a case,  when  they  are  stipulated  in 
specif icat ion. 

According  to  GOST  8731-58*  and  GOST  8733-58*',  nust  be 
supplied  the  tubes  with  guarantee  on  aechanical  properties 
and  hydraulic  test.  Tubes  for  the  paraaeters  of  ha  at 

carrier  ^<22  kg/ca*,  t < 300°C  nust  be  supplied  with  the 


liaitatioa  of 

the  content  of 

sulfur 

to  0.055o/o 

and 

phosphorus  to 

0. 05Oo/o;  tubes 

for 

th 

e parameters 

of  heat 

carrier 

kg/ca*,  300*C 

< t 

< 

375 ®C  aust 

pass 

flattening  tests,  and  with  /*>>»  kg/ca*,  t > 375°c  - for 
aacrostracture,  distribution  and  flattening  (paragraphs  8,  20 
21  GOST  8731-58*  and  GOST  8733-58*); 

according  to  GOST  4015-58  nust  be  supplied  the  tubes 
of  groep  A.  For  the  paraaeters  of  heat  carriers  16  kg/ca* 
4 i\  4 25  kg/ca*;  200°C  < t < 30  0®C  nust  be  supplied 
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tubes  with  one  longitudinal  seas  with  its  bilateral 
penetration  and  control/check  to  by  lOOo/o  fluoroscopy  or 
OZD.  Hydraulic  test  of  tubes  must  be  produced  when  Pap>i.S  Py; 

according  to  GOST  8696-62  aust  be  supplied  the  tubes 
of  groups  A and  B depending  on  the  paraeeters  of  heat 
carrier  (see  Table  2>3)«  Hydraulic  test  of  tubes  aust  be 
produced  wkea 

according  to  GOST  3262-62  and  GOST  of  1753-53  tubes 
with  the  internal  diaaeter  Dy>20  an  aust  have  the  height 
of  burr  or  its  traces  not  nore  than  0.5  an  (p.  of  10 
GOST  3262-62  and  GoST  1753-53).  Water-gas  conducting  tubes, 
furtheraore,  they  aust  test  for  knee  (p.  of  14  3DST 
3262-62).  Hydraulic  test  of  tabes  according  to  30ST  1753-53 
aust  be  produced  when  f>y; 


1 


the  e«ds  o f the  tubes  according  to  all  3osts  aust  be 
bevelled  (is  reaoved  facet/bevel):  for  tubes  according  to 
GOST  8731-58*,  GOST  8733-58*  (p.  3),  GOST  4015-58  (p.  12), 


GOST  1753-53 

for 

0.XI4 

as 

(P- 

11) 

- at  an 

angle 

of 

35-40°  toward 

the 

end 

of 

tbs  tube. 

according 

to  GOST 

3262-62  for 

d,>: o 

SB 

tbs 

value 

of 

the  rake 

angle 

is  not 

specified. 
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During  accoapiishing  of  the  taper  of  ends*  aust  be 
left  end  ring  by  width  1-3  an. 

With  the  order  of  tubes  in  specifications  aust  be 
shown  working  paraaeters  of  heat  carrier. 


2.3.  Basic  typical  diaensions  of  tubes. 

The  basic  diaensions  of  tubes  are  given  in  Table 
2.  10-2.14. 

Basic  diaensions  of  light/lung  water-gas  conducting  tube 
according  to  GOST  3262-62  are  given  in  Table 


2.  15 
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Table  2.8.  Tabes, , electric  - ■elding  esd  eater-gas  conducting. 

^ *?^TpvAn  P^Fpvfiu 

^ taatiMe  u'i  IO»  r 1751 — S3  M Bui.wc  uiv>»ut) 

v nii  MH  .’‘6*7— SI  jerque.  He<<uMNK>>* 

_ , re...  •»■»«<*  I"'  TOCT 

1 A.  A**  tpv.h  ^ 

2 \?s«  — c~~ — — u*z — ?vcr- 


5«  vN-iil  S'*  SJ  « 5 

-•  'La SI?-  C £2?.. 

3^*  1 3r  IS 

??  :4^  ; is  a i: 


;i  = = r>,i 

« X J J S*.  < St 


33 

32 

3 

3 

33.5 

2.8 

2.12 

32 

38 

2 

3 

42.3 

2.8 

2.73 

40 

44.3 

2.5 

3 

48 

3 

3.33 

5-i 

57 

3 

3.5 

60 

3 

4.22 

70 

76 

3 

4 

75.5 

3.2 

5.71 

80 

89 

3 

4 

88.5 

3.5 

7.34 

100 

10* 

3 

4 

114 

4 

10.85 

135 

133 

3.5 

4 

140 

4 

15,04 

Votes:  1.  The  application/use  of  tubes  according  to 

GOST  3262-62  and  GOST  1753-53  depending  on  the  operational 
characteristics  of  heat  carrier  and  the  nark/brands  of  steel 
see  in  fable  2.3. 

2.  Tubes  according  to  GOST  3262-62  a°d  GOST  1753-53 
are  applied  with  all  aethods  of  packing  of  theraal 
grid/net works,  except  channel-free,  if  height/altitude  of  flash 
or  its  traces  does  not  exceed  0.5  •». 

3.  Tubes  are  applied  coaaon  Manufacturing  precision. 


4.  Zinc-coated  tubes  according  to  GOST  3262-62 

hatviar  than  uftgalvaaised  bf  3-4o/o. 


rf)H 
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Key:  (1).  Tabes  electric  welding  soft  according  to  GOST 

1753-53  and  on  MM  2566-61.  (2).  Tubes  water-gas  conducting 

(gas)  light/lungs,  not  galvanized  according  to  GOST  3262-62. 
(3).  the  wall  thickness  of  tube.  (4).  The  internal  diameter 

D£) 

(fS-an.  (5).  outside  dianeter  PH  in  an.  (6).  for  pipelines 
(7).  for  connection  with  flat/plane  welded  flanges  according 
to  GOST  1255-54  *.  (8).  wall  thickness  in  nn.  (9).  weight 
1 a of  tube  without  sleeve  (not  galvanized)  in  kg. 

Table  2.9.  Tubes  by  internal  dianeter  15  and  20  an. 


* 


Note.  By  asterisk  is  noted  the  wall  thickness  of 

tabes,  which  one  should  apply  for  welding  of  flat/plane 
flanges  according  to  Gqst  1255-54  *. 
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*9ji  (1).  The  internal  diaeeter  D y in  (2).  Outside 

diaeeter  DH  in  as.  (3).  Wall  thickness  in  (4).  weight 

1 ■ of  tube  ia  kg.  (5).  GOST  to  tubes.  (6).  GOST; 

trademark  of  steel.  (7).  light/lung  not  galvanized.  (8).  St 
(9).  Soft.  (10).  or- 

ill 
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Table  2.10.  B*«lc  die«asions  of  tates 


(0 
> • J ••UUl) 
up-  V*1 

Py  • MM 

HlpVANMi) 

iKjMcrp 

Dn  ■ MM 

23 

32 

32 

38 

40 

• 

Si) 

_s:J 

70 

76  ] 

60 

89  { 

100 

108 

1 133 

133  | 

ISO  J 159  | 

191  | 

an 

2.9  j 

/U\  1 

/S) 

r 

b n 

> 

•mcpcM- 

“ 

— m — 

NMrpllM 
a<>ficpv‘iH-*rM  c> 

Htmm*  r;>)6td 

JMkMvTp  H MU 

V.  J 

| r«  ccacHM*  ti»v6u 

H '■  u ll M a lb 

Mia  i 


wmm 

muK<u 

irnpn 

irP  npn 

SO  | 51.0* 


«9  ) 70.(4 


87  | 13.08 


100  I 101.2 


2.31 


8.53  j 2.79 


12.57  j 1.30 


19.83 


37.39  | 7.96 


52.81  j 9.41 


78.34  I 13.11 


2.51  j 2.13 


4 41 


7.36 


21.1 


32.3  | 45.' 


•3.1  74. 


j 3.4  | 125 

126.2 

122.7 

18.2 

13.8 

30.8 

338 

2 | 

ISO 

| lol 

j 178.7 

| 21.9 

| 18.5 

■■ 

70.5 

65. 

184  | IV,  .3 


207  | 2118.8 


281.1 


3o9  | 311,4 


*17  | 309.7 


381.7 


580 


4-1  j 410.7 


**  407.3 


265.9  | 29.7 


338.3  | 40.2  | 


526.9  | 58.4 


749.9  I 79.7 


414  | 41.1. 2 


486 


143 


1346  I 79 


1708 


317  | 818.2  | 2000 


SIS 

316.2  | 

2083  | 

| ns  : 

103  ! 

1479 

1358 

| 39  160 

616 

2980 

137 

| 123 

| 2110 

| «*»4 

| 66  478 

1 

1 «<  1 

815.8  | 

2981  | 

138 

1 •»  1 

2400 

| 2167 

| 75612  | 68.70 

1 «•« 

I 708  | 

707.2  | 

3915 

| 157 

1 m | 

2788 

| 2 V4 

| 99  6 W | 91  290 
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Mote.  By  bald  line  is  designated  the  boundary/interface 
between  seanless  and  wrought  pipes. 


Key:  (1) 

• 

the 

internal  diaaeter  Py 

in  aa.  (2) . 

diaaeter 

0H 

in  na 

. (3)  . Hall  thickness  in  aa. 

in  an. 

(5) 

• 

Ac  a a 

in  ca*  on 

(6)  . Cross- 

area  of 

the 

wall 

of  tube  in  ca*. 

(7)  . noaent 

resistance 

of 

the 

cross  section  of 

tube  in  ca* 

Honent  of 

the 

inertia  of  the  cross 

section  of 

ca*.  (9) 

• 

noaina 1. 

(10).  calculated. 

(11).  with. 

Pages  24-25. 


table  2.11.  Height  1 a of  tabe  «TP  i»  kg. 


ip)  #_  ***  »«*■«•»  mam  TfT*.  , % j 


■H  naanM  roam  t?j6m  t % mm 


II 

12 

_ 

- 

— 

■9 

- 

II.  u 

• 13.32 

17.63 

18.94 

21.16 

22.79 

16.31 

28.41 

33.10 

35.81 

40.15 

43.5 

as 

S3. 86 

61.26 

n.m 

77.24 

68.16 

92.63 

66.29 

100.02 

112.6 

122  .Sf 

126.7 

137.9 

110.3 

153 

167.6 

182.9 

162.3 

209..', 

219.3 

239.1 

2«A 

268.7 

273.7 

298.3 

326 

356 

lot*.  The  weight  of  tabes  taking  into  accoant  weld 
reinf orceaent  is  accepted:  for  tubes  with  the  longitudinal 
seaa  a00-1200  aa  to  1o/o*  but  with  spiral  weld  ~ to 

1. 5o/o  wore  than  theoretical  weight  of  tubes*  indicated  in 
ta ble. 

Key:  (1).  The  internal  diaaeter  of  tube  0 y in  aa.  (2). 

Outside  diaaeter  of  tube  j)H  in  an.  (3).  9^,  with  the  wall 
thickness  of  tube  s in  an. 


table  2.12.  Height  of  water  1 a of  take  «.  la  kg 


«s  •*«  VMMNM  CT*«M  Iff* M « • JM 


1 »•*  I • 1 

0.227 

0.416 

0.201 

0.38 

0.661 

1.32 

2.83 

0.707 

1.39 

2.92 

4.3 

6.79 

4.19 

6.<>5 

10.91 

16.29 

25.16 

10.  ?5 
16.06 
2».*^» 

32.i>9 

32.37 

52.34 

51.17 

73.48 

74.93 

1 

: 

1 32 

167.6 

2ui,7 

29o.l 

389.3 

C07.7 

6(1.8 

7*1.7 

1118 

iTCNkN  Tpy6M  I | M 


0.3T3 
1.2 
2.61 
3.96 
6.36 
10.39 
15.CI 
21.33 
31.73 
51.07 
74.0.* 
101.2 
130,7 
16. .2 

205.1 

291.2 
387 
5u5.2 
*3* 
7*8.3 

113) 


-492.7 

490.2 

634.9 

*22.1 

TO.  9 

969.6 

IIIS 

1112 

fOte.  Tke  SCOBS-SBCtiOBBl 

area  of  tabs 

fcoa  boro  r% 

CB* 

is  leteraiaad 

by  tke  aaltiplicat ion 

of 

correct ad  valaes 

for 

10. 

Key: 

(1).  Oatside 

diaaeter  of 

tube  Dft 

in 

>■•  (2)  • with 

thB 

veil  thlckaoss 

of  tabs  a 

la  ■* 
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pelves  8b 7. 

2.4.  Parts  of  pipelines. 


The  used  in  thermal  grid/networks  parts  of  tha 
pipelines;  branch /removals,  transfer /transitions,  union 
couplings  at  an  angle  and  flat/plane  bottoss  must  be  steel 
and  satisfy  the  requirements  for  the  rules  of 
Gosgortekhnadzor.  The  parts  of  pipelines  according  to  SHIP 
I-(J,7-62  can  be  manufactured  on  the  inf  erdepartaenta  1 
standards  or  on  thG  standards  of  machine-building  (hn) 

depending  on  the  conditions  of  installation  and  supply  of 
pipelines. 

During  the  application/use  of  branch/removals  and 
transfer/transitions  on  HN,  manufactured  with  the  wide 
nomenclature  of  wall  thickness*  one  should  consider  that  the 

I 

wall  thickness  of  branch/removal  or  transfer/transition  aust 
not  exceed  the  wall  thickness  of  connected  tube  eore  than 
on  3 mm*  since  with  larger  difference  becomes  complicated 
the  adjustment  of  the  end/faces  of  tube  and  parts  and  is 
impeded  the  production  of  welding  joint. 

Branch/renowals.  In  thermal  grid/networks  are  applied  the 

beat  maooth*  sharply  beat  and  melded  b^amch/removala. 
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The  bent  snoot  h bra  neb /removals  are  applied  for  the 

internal  diaaeters  of  tabes  oy<«oo  ■■  and  are  aade  by  the 

direct  flexure  of  direct/straight  seanless  pipes.  Radii  of 

the  centerline  of  the  bend  of  tubes  in  this  case 

tKan 

accept.  not  less  A following  values: 

for  saooth  flexure  with  preliainary  packing  by  sand  and 
heating  - it  is  not  less  than  3*5  outside  diaaeters  of 
tube; 


for  the  saooth  flexure,  fulfilled  on  single-pur pose 
aachine  without  packing  by  sand  in  cold  states,  are  not 
less  than  4 outside  diaaeters  of  tube. 


1 

2 

I 
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fall*  2.13.  loa»»t  of  rialituei  of  ths  cross  ssctlos  of 


tvfes  « is  CBS. 
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labia  2.1*.  Area 


PAGE  Jfcjr  gG 

of  tab#  accord lag 


to  outaido  diaaotor 


ind 


surf aca  1 

a of  taba. 

rif},* 

tn 

HipyaMuA  iMaucip 
TpydM  Om  a mm 

njiiuau  Tpyftu  no 

M«py«u  'My  iMunrrpy 

Fn  a cm‘ 

W 

flo.tpjHf.ctk  1 M 
tpy«u  ^Tp  a M' 

Hapyacnul  MiMtf 
tpjrftM  Dm  • MM 

8S2 > 

ni»NIIA4  tpy6ia  an 

npyaN  iujf  ANiM.pjr 

Fu  ■ fJJ' 

llotepiN^t  1 M 

Tpyfty  fTp  • m* 

it 

a.ss 

0.566 

219 

376.7 

0.688 

25 

4.91 

0.785 

273 

585.3 

0.8j8 

Si 

8.04 

0.101 

325 

•29 .1 

1.03 

» 

II  34 

0.119 

an 

1116 

i.ii 

45 

15.9 

0.141 

424 

1425 

1.34 

St 

25.52 

0.179 

471 

1795 

1.5 

76 

45.31 

0.239 

629 

2198 

l.«S 

89 

62.il 

0.2* 

630 

3117 

1.98 

n« 

91  61 

0.339 

720 

4072 

2.24 

133 

138.9 

0.411 

820 

5211 

2.58 

1M 

198. 6 

0.5 

920 

6648 

2.S9 

IM 

2*5. « 

0.11 

1000 

9171 

3.2 

1M0 

IliM 

3.41 

araa 


Kay:  (t).  oatsiia  diaaatar  of  taba  I)H  la  aa.  (2| 

tab*  according  to  ootalda  diaaatar  FH  la  ca*.  (3).  surface 


of 


a of  tuba  / 


rp 


in 


Tabla  2.15.  Basic  diaaaaioas  of  li9fct/luB9  water-gas 


tubas 


to  GOST  3262-42. 


~~7TT 

y«jo«. 

■Md 

ap-t..j 

Uy  S MM 

ITT 

Mapvai- 

NWd 

IMIUfTp 

um  a mm 

— 

• MM 

BNyTpraNMA 
AuiiMip  a aa 

— zn — 

IlAOHiik  • tap 

A.. ^ 

IIioiriIa  nowtpuu- 
■i»r«  CtltNNI 
cnawa  Tpy6y  a ca' 



Mabat  coBpoTNO* 
4CMMS  auHtpciauru 

c«*nnni  rpy8y 



MuMcnr  HMcpuMa 
/Oj  i.Mupfie  -m 
^tauuaaa  rpy5y 

• ca* 

cm 

........ 

(✓OS 

p*fU«T- 

mu  a iP 

a 

.p 

»« 

rr® 

1 V 

T® 

/ »P»4 

aP 

^5 

IP  np.  I 

. ^ 
Tr  np. 

jP 

7® 

/ npN  a 

m 

15 

21 .3 

2.3 

2 

16.3 

17.3 

3.563 

2.037 

1.473 

1.212 

0.522 

0.546 

0,6  >5 

0.571 

at 

26.8 

2.S 

2 

21.3 

22.8 

3.341 

3.733 

l.lul 

1.551 

1.04 

3.M 

l.ll 

1.21 

» 

a.s 

2.1 

a.s 

27.3 

a.t 

3.314 

3.114 

2.7 

2.251 

1.31 

l.*4 

1.2 

2.75 

12 

42.3 

>4 

2.3 

34.7 

37.7 

I4.IS 

».a 

1.42 

IS 

1.21 

1.74 

i.n 

1.4 

a 

a 

1 

2.3 

42 

a 

13.1 

13.35 

4.23 

1.53 

4.43 

IS 

10.15 

1.3 

a 

a 

1 

2.3 

M 

a 

a. 27 

22.3 

117 

4.31 

7.27 

3.3 

2i  .a 

13.7 

a 

75.3 

1.2 

2.7 

a.i 

70.1 

44.77 

>7.3 

7.27 

•.13 

12.3 

18.82 

47.1 

♦».» 

a 

a.i 

3.3 

2.37 

II  .3 

•2.33 

a. si 

32.17 

3.34 

7.37 

13.1 

II. S3 

34.3 

73.3 

too 

114 

3.4 

103 

107.2 

102. 1 

a. 23 

13. a 

11*14 

M.7 

31.3 

» 

131 

129 

148 

3.4 

132 

131.2 

153.3 

ta.l 

17.1 

14.3 

M.I 

43.7 

Ml 

Ml 

IM 

o«) 

3.4 

IS7 

133.2 

213.3 

133,3 

39.2 

17,2 

73.4 

a.i 

ai 

*a 

■ay: 

0). 

ft  a 

iataraal  diaaatar 

Y in 

aa- 

(2) 

. Sataida 

diaaatar  ia  aa*  (3) . 

•all 

tbickaass  la  aa. 

(•1 

Bora 

ia  aa.  (S). 

Araa 

in 

ca*.  (6)  • Cross- 

sactioaal 

scan  of 

the 

L. 
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wall  of  tube 

in 

cn2. 

(7) 

. Moment 

of  resistance  of 

the 

cross  section 

of 

tube 

in 

cn3.  (8) 

. Moment 

of  the 

inertia 

of  the  cross 

section 

of 

tube  in 

cn*.  (9). 

nominal. 

(10)  . 

calculated.  (11). 

or. 

(12) 

• 

a 

o 

• 

Page  28. 


During  installation  on  the  pipelines  of  the  bent  smooth 
branch/renovals  the  distance  froa  nearest  transverse  weld  tc 


the 

beginning 

of  flexure  is  accepted 

not 

tha 

less 

A 

n the 
outside 

dianeter 

of  tubes  but  not 

less 

tha  n 

100 

mm . 

Snoot h branch/renovals  with 

the 

mean 

radius 

of 

bend  not 

le  ss 

than  3.5 

outside  diameters 

of 

tubes 

are 

made 

with 

wall 

thickness 

on  the  "assortment  of 

the 

tubes 

of 

thermal 

grid/net  works". 

The  expanded/scanned  length  of  branch/reaoval  for  any 

aagl«  of  rotation  la  date raised  froa  the  foraala 


'♦  go  * 


(2.1) 


where  is  the  expanded/scanned  length  of  branch/reaoval 

at  the  angle  of  rotation  90°  on  Table  2.16  in  n; 


vJCSl 


■ 

I 
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e - angle  of  rotation  in  deg. 

Por  the  pipelines  of  thermal  grid/networks,  can  also  be 
applied  the  bent  branch/renovals  on  bn. 

The  sharply  bent  branch/reaovals  of  pr«fab?ication  are 
applied  for  the  conditional  pressures  of  heat  carrier  pr<  w 

kg/ca*. 

Veldad  branch/reaovals  are  manufactured  froe  sea  Bless  and 
w/eld«ol  pipes  with  the  internal  diaeeter  Dy>  igo 

Tubes  and  the  aark/brands  of  steel  for  the  Manufacture 
of  welded  branch/reaovals  are  selected  in  accordance  with 
the  "assortment  of  the  tubes  of  theraal  grid/networ ks". 

Transfer /transitions.  During  changes  in  the  diaaeters  of 
the  pipelines  of  theraal  grid/networks#  are  applied 
syaaetrical  and  unsyaaetric  transfer/transitions. 

In  theraal  grid/aetworks  in  essence*  are  applied 

unsyaaetric  transfer/transitioas  for  alignaent/levelling  of  the 
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bottoa  of  tubes  to  avoid  the  accumulation  of  condensate  in 
steaa  lines*  the  possibility  of  applying  of  one-type 
supports,  etc. 

Synnatrical  transfer/transitions  are  installed,  as  a 
coin,  on  the  vertical  sections  of  pipelines. 

The  following  types  of  transitions  are  used: 

eccentric  and  concentric  steel  die-f orge/staaped; 

unsyaaetric  and  syaaetrical  welded,  aanufactured  fron 
sheet  steel. 

Connection  of  pipelines.  The  connection  of  pipelines  at 
right  angles  during  branches,  the  installation  of  drain 
pipes  or  drains  is  realize/accoaplished  depending  on 
dianeters  and  paraaeters  of  heat  carriers  with  cover  plates 
for  the  reinforceaent  of  the  place  of  union  coupling  or 
without  cover  plates  (Table  2.17). 
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Table  2.16.  Expanded/scanned  length  of  the  bent 

br  an ch/r«B ovals  at  as  angle  of  90°. 


~7Xrr~i 

* c.iosmuA  np  -i'H 

Tpy»1l4  Py  ■ *M 

pn j £T5 

PajMjrc  ocea*  A imhmm  | Pa.t»c;*HVTaa  i.imni 
Of  ' >14  • MM  j J MM 

25 

\ 

150  j 236 

32 

40 

200 

314 

50 

70 

350 

550 

80 

JOO 

500 

785 

125 

150 

600 

942 

175 

750 

1178 

200 

850 

1335 

250 

1000 

1570 

300 

12(A) 

1884 

350 

1500 

2355 

•too 

1700 

2670 

Key:  (1).  The  internal  dianeter  of  tube  Ay  in 

Radios  of  the  centerline  of  branch/re  nova 1 in  an 
Bzpaaded/scanned  length  of  branchAesoxal  in  na. 
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Table  2.17.  Connections  of  pipelines, 


~~UT 

tpy6y 

Dy  • mh 

y cjnaiiuA  npo\i»i  ..taeTnice**  a ««  itpa  "iiuwvr-  i 
pax  TcnaoMoCMT«.ia:  • *:e  cm  . t a • C | 

v*-“- 

/ » ^X1  I --  15»> 

,“MU  i 

'l.*-36  1 

1 - 4.3  | 

70 

— ! 

40  -70  j 

80 

- 1 - 

— | 

40-80  | 

100 

— | 

40  — 100  ; 

• 125 

l 

40—125  ; 

150 

— | 

40—150  ] 

175 

— 1 — 

70-175  | 

40-175 

200 

70  -200  | 

40-200  | 

250 

— 1 — 

80  -250  | 

40-250  ; 

300 

— | — 1 

100—300  1 

70-100  | 

350 

— | — | 

100—150  | 

70  -350  j 

400 

— | — ! 

100—400  | 

40— 100  ! 

400 

100—  400  1 

— | 

- i 

450 

100-450  | 

— | 

- f 

500 

100—500  | 

w. 

— 

600 

100  -600  | 

— 1 

— 

700 

100—700 

— 1 

— 

800 

100—800 

— i 

— 

900  j 

100-900 

- I 

— 

1000  I 

125-1000  I 

— i 

— 

Notes:  1.  Cover  plates  are 

diaaeters  of  branches,  indicated 


applied  for  the 
by  minerals. 


internal 


2.  Heavy  line  designated  boundary/interface  between 
seaaless  and  wrought  pipes. 


Key: 

(1).  The  internal 

dianeter 

of 

tube  Dy 

in  an.  (2) . 

The 

later  Ml  dia  aeter 

of  breach 

la 

aa  with 

the  pacaaeters 

the 

heat  carrier: 

la  kf/ca*» 

t 

la  *C. 

L 
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Chapter  3. 


PIPE  SUPPORTS 

3.1.  Movable  supports. 

Page  29. 

In  theraal  grid/netvorks,  depending  on  the  aethod  of 
packing  and  diameters  of  th«  pipes  ,>  «re  applied  the 

sliding*  roller*  suspension  (simple  and  spring)  movable 
supports. 

In  the  sections  of  channel- free  pipe  laying  the  movable 
supports  are  not  establish/installed. 


Sliding  bases  for  tubes  by  the  internal  diaaeter  to  Dy 
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175  ■■  inclusively  are  applied  in  all  aethods  of  the 

packing  of  thecaal  grid/ net  works.  For  tubes  by  the  internal 
diaaeter  Dy  froa  200  to  1200  aa  sliding  bases  are  applied 
in  tubing  in  ia passable  and  seaiaccess  channels  and  for 
lower  run  of  pipes  in  tunnels*  and  also  for  the  upper 
conduit/aani folds*  laid  on  tubes.  The  flight/spans  between 

aobile  saddles  calculate  for  strength  in  accordance  with  the 
indications  of  chapter  10. 

(The  recoaaended  flight/spans  between  aovable  supports  for 
tubes  on  the  "assortaent  of  the  tubes  of  theraal 
grid/networks"  with  above~grade  packing  and  in  tunnels  (for 
upper  runs  of  pipes)  for  the  averaged  conditions  of  the 

calculation  of  conduit/aanif  old  on  direct/straight  sections 

are  given  in  Table  3.1*  for  other  sections  to  these 
flight/spans*  is  introduced  the  coefficient: 

Wui  y»TTKM  next)'  AjMxaAuiNMN  * mwopo- 
v Tf  "nopaum  (4 o * n»c.it  nnmnpora) . ....  0.67 

(i)lM  YM4CTKOB  MCMUV  I10C4UMA  N npeJOOO* 
onopaMM  kom«mi<oA  tomkn  rpvAonp.*- 
•oaa  (neptt  urjivujKoA.  thAkhm  Kounciica- 

T°P°M  N4N  noaopoToM) . • 0.83 

(3)  w*  noc.ieanm  iav*  ywactaos  c icaauot  Cto* 

pOHM  ca.IbMMKoSOTO  KOMRCNCttOpa 0.S 


Key:  (1).  for  the  sections  between  the  nearest 

supports  (before  and  after  rotation).  (2).  for 
between  the  last/latter  and  penultiaate  supports 


to 

rotation 

the 

sections 

of 

the  end 

DOC  » 78009403  P1GB  ^ 

0n 

point  of  conduit/sanifold  (before  the  plug/silencer,  flexible 
compensator  or  rotation)*  (3)*  for  last/latter  two  sections 
iron  each  side  of  gasket  compensator.- 


The  flight/spans  between  nobile  saddles  on  concrete 
pillows  with  packing  in  iepassable  and  seniaccess  channels 
and  tonnels  (for  lower  run  of  pipes)  are  given  in  Table 


3.  2, 
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Table  3.1. 
above-  grade 
Pi  !>•*)  oa 


Flight/spans  between  Mobile  saddles 
packing  and  in  tunnels  (for  upper 
direct/stralgbt  sections. 


•*)  KoMntiac.Topw  n-ntp.Mw*  ua 

' KoRII*4ClTOp« 

CiMOKOMneMC  aum 

CS4I.MNKOIMC 

« 

s 

8. 

( 3)immtu  a m npe  napaucTpax  Ten.m*oc*T«.i«: 

' ' a wf  f/  t i • C 

• £ 

« 2 

— « 

»' 

SO  — 

„•  3 

a 

• 

1 U " s 

* 3 1 J 

" g i s 

'•9 

i'i 

II  S'  II  3 

«I 

S.'  2-1 

3 5 

o-  c- 

S.J  2.0 

c * c* 

l'l  M 

in  n 

c-  c- 

li  2.11 

■"*  a 

ft.  -a.  - 

ft.  -ft.  - 

ft.  -ft.  - 

4.  - 

ft.  -ft.  - 

ft.  ^ ft.  - 

T) 

25 

— 

2 

2 

2 

— 

2 

32 

2 

2 

2 

2 

2 

2 

40 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

SO 

3 

3 

3 

2.5 

3 

3 

70 

3.5 

3.5 

3.5 

3 

3.5 

3.5 

80 

4 

4 

4 

3.5 

4 

4 

100 

5 

s 

5 

4 

5 

5 

12s 

6 

6 

6 

6 

6 

6 

ISO 

7 

t 

7 

7 

7 

8 

ITS 

8 

9 

7 

7 

8 

9 

► 200 

9 

11 

8 

8 

9 

11 

»> 

11 

12 

10  • 

10 

11 

12 

12 

14 

12 

12 

12 

14 

350 

14 

16 

14 

14 

14 

16 

400 

14 

15 

15 

15 

13 

15 

450 

14 

i« 

— 

— 

13 

15 

500 

M 

16 

— 

— 

13 

15 

500 

IS 

18 

— 

— 

13 

15 

TOO 

15 

19 

— 

— 

13 

IS 

800 

16 

20 

— 

— 

13 

15 

no 

it 

22 

— 

IS 

» 

1000 

» 

* 

— 

It 

20 

with 

runs 


of 


Rote.  Above  heavy  line  are  shown  the  flight/spans  for 
seaaless  pipes  according  to  GOST  8732-58  *,  under  heavy 

line  - for  wrought  pipes  according  to  GOST  4015-58  and 
according  to  GOST  8696-62. 

Key:  (1).  Con  pen  sat ors  0-shaped  or  auto/self-cospensa  tion. 

(2).  Conpensators  are  gasket.  (3).  flight/spans  in  a in  the 
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paraaeters  of  the  heat  carrier:  in  kg/cn*,  t in  °C. 

(4).  The  internal  disaster 


Table  3.2.  Flight/spaas  between  the  aovable  supports  of 
pipes  oa  concrete  pillows. 


VcmmmA 
■povu  rpy6 

Dy  a mm 

rfpo.i*T  new- 
ly rnniK*- 
MMMN  o||Op4- 
MN  I I 



V'C.IOWHUh 

npoxoA  rpyC 

Dy  % MM 

npo.ier  new* 

ly  HOlSMWHW* 
MH  OllOpaMH 

■ M 

25 

1.7 

200 

6 

32 

2 

250 

7 

40 

2.5 

300  # 

8 

50 

3 

aso 

8 

70 

3 

400 

8.5 

80 

3.5 

450 

9 

100 

4 

500 

10 

I2S 

4.3 

COO 

10 

no 

( 

TOO 

10 

in 

4 

(00 

10 

■ote.  Table  is  coaprised  for  the  constructions  of 
concrete  pillows  on  a series  artificial  satellite-01  04 
"standardized  coaposite  reinforced-concrete  channels". 


Key:  (1).  The  internal  diaaeter  of  tubes  in  an.  (2). 

Flight/span  between  aovable  supports  in  a. 


Page  30. 


in 


■ith  aultitube  pipe  laying 


the  iapassable  channels 
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of  support*  they  place  staggered.  Hlth  above-grade  pipe 
laying  and  la  tannels  Is  accepted  one  distance  between 
aovable  supports*  since  they  all  rest  on  fraaework/bodies* 
traverses  or  beans.  Bith  large  differences  in  flight/spans 
for  snail  tubes  can  be  establish/installed  additional 
supports*  and  large  tubes  can  rest  through  one  or  several 
crossheads. 


Roller 

bearings 

are 

applied 

for  tubes 

by 

the 

internal 

diaaeter  o7 

-2(io  na 

a ad 

it  is  aore  with 

pipe 

laying  on  the 

separately 

steading 

low 

and  high 

supports* 

on 

the 

walls  of 

buildings  and  in  tunnels  on  fraae work/bodies  and  brackets. 


During  the  setting  up  of  roller  bearings*  the 
gradient/draft  of  condnit/nanifolds  east  not  exceed 

0,06 

l<—  • (3.1) 

where  0.05  is  an  ara  of  rolling  friction  over  the  contact 
area  of  cylinder  with  housing  and  base  plate  in  ci; 

r - a radius  of  roller  in  ca. 

v 

Roller  bearings  with  pipe  laying  in  is passable  channels 


do  not  apply 
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With  above-grade  pipe  laying  on  piers  eith  span 
structure  for  the  internal  diaaeters  of  tubes  0,-2 oo  as  and 
aore  are  applied  both  the  sliding  and  roller  bearings* 

Boiler  bearings  are  establish/installed  when  the 
application/use  of  sliding  bases  is  led  to  the  weight 
increase  of  drive/girders* 


» 


i 


DOC  - 78009*03 


Pig.  3.1.  Sliding  saddle  d„  -32  : 194  1 - housing;  2 

supporting  structure. 


toy:  (1).  Direction  of  theraal  displacenent/soTesent. 


Pig.  3.2.  Sliding  saddle  0,-219  + 1020  as.  1 - housing:  2 - 
supporting  structure. 

Key:  (1).  Direction  of  theraal  displaceaent/soTeaent. 


« 
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Table  3.3.  loral  slid  lag  saddles  os  ava  1301-80;  avi 
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PAG1 

My:  (1).  Outside  diaaeter  of  tube  - in  aa.  (2) . 

of  HVI.  (3)*  Size/diaensions  in  aa.  (4).  Weight  in 

(5).  Great  theraal  displaceaent/aoveaent  in  an. 

' with. 


u 


l 

I 

> 


Nuaber 

kg. 

(6). 
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lb 


Tabit  3.5.  n«  roller  bearings  of  coadai  t/**aifolda  or, 
1309-40  end  BT1  1315-40  (9ig.  3.3). 


fo 

©Hiw.p 

MBH 

(3)  P.»«p«  •«  7 

4 B»c 

m 

j 

Mae'  aa-  | 

Hapvaowed 

leavers 

M 

d) 

A * ^ 

_Cl 

/O 

wr 

*'»•••* 

rpv6tf  Om 

• MM 

k *%0mm 

U.T « 

a 

L 

B, 

ops 

1-00 

MM 

np» 

8-  110 

MM 

ups 

/I  *=»  90 

“ 

nps 

k = u» 

MM 

ape 

Jl  =•  90 

MM 

^pT 

8 ^ 14  » 

“4 

f 

r jui 

tirpeve-  I 

ux^eer  i/  ( 

S MU. 

219 

1309-21 

1315-21 

160 

230 

2 JO 

250 

255 

105 

150 

160 

,36 

1 J 

r 

,2.8 

300 

7T3 

1309-22 

1315-22 

180 

230 

283 

333 

180 

180 

‘“j 

Jr 

12.2 

14.1 

1 3JS 

1309-23 

131S-23 

23 1 

270 

310 

3t3> 

210 

21, 

pr 

>« 

18.4 

my 

1309-21 

1315-24 

250 

30 

2*> 

2?*0 

335 

385 

230 

240  4 
Jw 

m 

220 

16.8 

19.1 

330 

11 

131V  35 

30u 

320 

4,0 

26) 

237 

19.4 

21.3 

l3IJ-2» 

320 

140 

3 JO 

3H5 

435 

¥ 

m 

250 

2,.l 

23.3 

LI 

V 

I31T’7 

380 

300 

413 

463 

F 290 

« 

234 

23.4 

31.  i 

43  > 

«3| 

«jn 

360 

420 

493 

5J^ 

3«i0 

326 

333 

39.1 

46.3 

720 

1309-39 

X 

420 

440 

32) 

538 

170 

330 

352 

324 

42., 

- 

400  l 

1 

430 

ll.-JO 

1315-10^ 

* 

F 

400 

370 

176 

346 

45.5 

52.1 

) 

i»a 

131511 

fiT 

510 

*» 

4» 

« 

412 

4,6 

74.2 

I 

•* 

ijM-n 

1313  33 

540 

a 

*r_ 

i 

Fa 



754 

470 

470 

446 

441 

75.7 

80.6 

Rote.  Set  ec  ini 
reasoning  parts  -< 


plate,  steel  cf  bras!  at.  0# 


3. 


le  diaaeter  of 
Size/Aiaeaaioas  in  L'" 
theraal  displaceaent/aovei 


in  aa.  (2).  Haaber 

(4).  Height  in  kg. 

in  aa.  (4). 


k 
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Table  Shortened  slipping  supports 

MVN  1305-60  and  MVN  1308-60  (see  Pig.  3. 


of  conduits  over 
27). 


//> 

Hipy 


tpyfiw  /?M 


| fOHomp  MBtl 

^ 3)  PaJMCpM  • MM  ( 

*0  B«e  ■ u 

(O 

non 

H =*  'JO  MM 

<D 

npH 

/»  =»  1 1< J A Jf 

A 

FXVjFvI 

L 

rSvm 

<3>  IfD 

11%  W|*i 

MM  J Aid  | 

npM  I npi* 

/»  ~ Ih  =»  140 

= *J0  .MjM  j *AI 

npw 

/l  — 90 

MM 

npm 

140 

MM 

npti 

h =*  90 

Jf.lt 

np« 

ft  at  140 

MM 

219 

160 

i*i 

160 

259 

136 

| 142 

1 

200 

250 

5.13 

6.88 

150 

273 

| 1305-42  | 

1308-42  | 

180 

160 

ISO 

148 

| 157 

1 

226 

276 

5.41 

7.32 

325 

| 1305-43  | 

1304-43  | 

230 

210 

230 

190 

| 204 

1 

253 

303 

7.55 

9.92 

377 

| 1305-44  | 

1304-44  | 

250 

230 

240 

300 

202 

| 220 

1 

279 

330 

7.94 

10.2 

180 

420 

| 1305-45  | 

1308-45  | 

300 

2>0 

260 

237 

| 237 

1 

303 

353 

9.35 

11.3 

478 

| 1305-46  | 

1308-46  j 

320 

340 

250 

| 250 

1 

330 

380 

10.4 

12.6 

529 

| 1305-47  | 

13)4-47  | 

350 

290 

290 

264 

| 264 

1 

355 

405 

>!•' 

17.3 

630 

| 1305-44  | 

1304-48  | 

400 

350 

360 

360 

326 

| 336 

I 

1 

405 

455 

13.4 

20.6 

720 

| 1305-44  | 

1308-49  | 

420 

3:0 

350 

372 

| 32( 

1 

450 

15.2 

21.2 

200 

820 

| 1305-50  | 

1305-50  | 

458 

400 

370 

376 

|.  344 

1 

500 

1 

550 

17.3 

23.9 

990 

| 1305  51  | 

1308-51  | 

500 

430 

430 

400 

412 

| 416 

1 

550 

600 

23 

32.3 

1(00 

| 1305-52  | 

1308-52  | 

>40 

470 

470 

446 

| 446 

1 

600 

650 

21.5 

34.5 

tp- 


uie-  T<n- 
nepeue* 


uicHitr  1 / 

■ MM 


Vote.  Material  - steel  of 

brand  St. 

3 according 

to 

GOST 

380-60. 

Key: 

(1).  Outside  diaaeter  of 

tube  in 

aa.  (2). 

Nuaber 

of 

MVS.  (3).  Size/diaensions  in 

■ (*)  - 

Height  in 

kg. 

(5). 

Greatest  thersal  displaceaent/aoveaent  . 

in 

(6). 

•ith. 


J 


DOC  * 78009403 


PAGE  >8^ 

"7  4" 


Table  3.5*  Tk«  collar  bMringa  of  coadoit/Moif  olds  on  MVN 
130t-*0  sad  BVI  1315-80  (Fig.  3.3), 


» Note.  Material  of  base  plate,  steel  of  bran!  st.  0, 

reaaioing  pacts  - st.  3. 

Key:  (1).  Outside  diaaeter  of  tube  in  aa.  (2).  Number 

of  MVN.  (3).  Size/diiens  ions  in  aa.  (4).  Weight  in  kg. 

(5).  Great  thecaal  displaceaent/aoreaent  in  aa.  (6). 

with. 
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Page  33. 

Siaple  strap  supports  are  applied  in  above-grade  pipe 
laying  in  piers  with  bracings,  with  the  suspension  of  tube 
to  tube,  in  sone  of  the  case  in  packing  under  highway  and 
foot  bridges,  etc.,  in  the  sections  of  a ut o/se If -conpensati on 
or  during  the  setting  up  of  0-shaped  compensators,  in  the 

latter  case  are  recoaaended  at  a distance  of  appro xina tel y 
40  the  establish/installing  of  directing  supports.  During 

the  displaceaent/soveaents  of  conduit/aanif old  in  vertical 
plane  under  the  effect  of  theraal  strains*  ’’  are  applied 
spring  strap  supports.  On  the  sections  of  conduit/aanif olds 

with  gasket  coapensators,  the  setting  up  of  strap  supports 
is  not  allow/assuaed. 

The  characteristic  of  the  sliding  and  roller  bearings 

is  given  in  able  3.3-3. 5. 

Si.i"  *■  I 

Supports  by  height  90  nun  are  applied  for 
oonduit/mani folds  with  the  thickness  of  insulation  construction 

not  more  than  80  mm,  and  height  of  1^0  mm  for  conduits  with 
thickness  of  insulation  construction  of  more  than  80  mm  also, 
in  pipe  laying  in  wet  soils. 

The  length  of  normal  supports  corresponds  to  the 
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greatest  displace aent/aoveaeat  of  condnit/aaaifolds  in  the 
distances  between  the  fixed  supports,  subsequent  in  T able 
3.7.  The  length  of  the  shortened  supports  corresponds  double 
to  the  saaller  extent  of  the  theraal  aoveaent  of 
conduit/nanifold,  in  connection  with  which  the  possibility  of 
applying  the  shortened  supports  is  checked  with  the 
concrete/specific/actual  distances  between  the  fixed  supports, 
accepted  in  project. 


The  characteristic  of  the  siaple  suspension  saddle  of 


theraal 

grid/networks 

is  given  in 

/’able  3.6, 

in  which  are 

included 

all  parts# 

entering  the 

support  for 

tubes  by 

dianeter 

to  D„  - '.00 

an. 

The  length  of  the  thrust  of  strap  support  is 
establish/installed  structurally  in  each  individual  case,  in 
connection  with  this  T'able  3.6  gives  the  weight  of  one 
aeter  of  thrust.  The  standard  lengths  of  thrusts  are 
accepted  according  to  the  standards  of  nachine-boild ing  n N 
3957-62.  The  ainiaua  length  of  thrusts  is  accepted: 


for  the  conduit/aanifolds  of  water 
and  condensate  pipings  - not  the  less 
displaceaent/aoveaeat  of  the  suspension. 


theraal  grid/networks 
tenfold  thernal 
aost  reaoved  fron 
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fixed  support; 

f->r  steaa  Lines  - not  the  less  twenty-fold  thersal 
displaceient/ioveient  of  the  suspension*  lost  removed  froi 
fixed  support. 

The  naxiiui  flight/spans  between  strap  supports 
additionally  are  checked  fron  the  condition  of  the  strength 
of  support  for  the  carrying  capacity  on  support*  given  in 
rable  3.6. 


For  providing  calculated  theraal  displacement  of  support 
and  inproveient  in  the  conditions  of  its  work*  one  should 
correctly  establishi/install  support  during  installation.  In 
connection  with  this  in  projects*  specify  the  displacement 
of  the  axle/axis  of  the  sliding  and  roller  bearings  on 
condult/aanifold  relative  to  the  axle/axis  bearing  surface 
(fraaevork)  and  the  displacenent  of  the  axle/axis  of  the 
claap  of  strap  supports  on  conduit/aanif old  relative  to  the 
axle/axis  of  fastening  to  fraaework  to  the  side*  opposite 
to  the  theraal  displaceaent/aoveaent  of  conduit/aanif old,  to 
the  value:  the  housing  of  the  sliding  and  roller  bearings 
and  claap  of  strap  supports  - to  the  half  of  theraal 
elongation;  the  roller  of  roller  bearings  - to  the  fourth 
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of  thersal  elongation. 


Besides  the 
of  pi  pes 

including  on  the 


given  above 
, can  be 
standards 


types  of  the  aovable 
applied  other  types  of 
of  aachine-building. 


supports 

supports. 
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Fig.  3.3.  The  roller  bearing  of  coed  ult/ueaif  olds  d,  -2i9A- 1020 

1 - housing;  2 - base  plate;  3 - roller;  4 - supporting 
structure;  5 - welded  feet. 


«•*:  (1) 


Direction  of 


thernal 


displacement/ so venent 
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Mf*  3*. 


Pig.  3.*.  Staple  saapaaaioa  saddla  £>.—57  +529  aa 
- llak;  3 - threat  thread ad;  * - aar;  5 

aar;  6 - mas her ; 7 - nut  hexahadral;  8 - 
is  lov;  9 - 


1 - claap; 

thrust  with 
nut  hexahadral 


fr aaevork 
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7«xi/e  3-  C <-  H«*V ) 


M24 

1 

| 3.55 

21 

30 

M20 

V.'IXi, 

1 20 

65 

M2  4 

M2  IX  Li 

24 

1 80 

MX 

2.47 

X 

65 

M2I  ! 

M2IX£, 

3.53 

24 

30 

M27 

27 

• 

90 

M2"  j 

| MJOXi, 

1 2.47 

| 20  j «s 

M U)  j 

| 

| 5,95 

1 » 

| 100 

M 21 

1 M27X1 1 

| «•*  1 

1 *» 

1 * 

MW 

| MWXt, 

| '■« 

1 - 

| 100 

JO  0,49  I MW  U I M20>  L,  I 0.11  39  0.02471  0,0k 


19  | MJ7xt,  I 0 21  j 52  | 0.0529  ] 0.185  | 0,091 


12  ! 20  I 0.49  | M20  | 14  | MSI  XL,  | 0.11  | 39  I O.o2l7l|  0.f«5  | 0.0. 
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Rotes:  1.  For  thrust  with  ear  according  to  NN  3959-62 


weight  of  one  neter  of  thrust,  are  accepted  according  to 


graph/count  16,  and  the  weight  of  ear  according  to 


graph/count  21. 


2.  Clasps  of  suspensions,  are  applied  in  execution  1,  which 


corresponds  to  teaperature  of  heat  carrier  to  *50°C. 


3.  Saterial  of  parts  of  suspension  saddles:  clasp  of 


suspension  - half  ring  St.  3 according  to  GOST  380-60, 


bolts  St.  5 according  to  GOST  380-60  and  steel  40 


according  to  GOST  1050-60,  nut  St.  3 according  to  GOST 


300-60  and  steel  35  according  to  GOST  1 (50-60;  link  of 


suspension  St.  5 according  to  GOST  380-60;  rod  threaded  St. 


* according  to  GOST  380-60;  ear  St.  4 according  to  GOST 


380-60;  washer  steel  10  according  to  GOST  1050-60;  nut 


steel  10  according  to  GOST  1050-60. 


Key:  (1).  Clasp  HR  39*1-62.  (2).  Link  HR  3965-62.  (3).  Bod 


threaded  HR  3957-62.  («)  • Bar  HR  39  60-62.  (5).  Rod  with 


ear  HR  3959-62/  (6).  lasher  GOST.  6957-54.  (7).  Rut 


hexahedral  GOST  5915-62.  (8).  Rut  hexahedral  low  GOST 


5916-62.  (9).  Carrying  capacity  on  support  R.  (10).  External 


diaaeter  of  tubs 


in  ns.  (11).  Sixe/disensions  in  ns. 
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(12).  Code.  (13).  Height  in  kg.  (14).  in  nn.  (15).  Code. 


(16).  Height 

of  one 

neter  in  kg. 

(17). 

Height  of 

the 

deposited  weld 

netal 

in  kg. 

(18). 

Outside 

diaaeter 

in  nn. 

(19).  Height 

of  one 

washer 

in  kg. 

(20). 

Height  of 

one  nut 

in  kg. 


Page  36. 


3.2. 


Fixed 


supports. 


Fixed  supports  record/fix  the  isolated  points  of 
conduit/nanifold,  they  divide  it  into  independent  in  the 
relation  to  tenperature  elongations  sections  and  absorb  the 
ef fort/f orces,  which  appear  in  conduit/aanifolds  in  different 
diagraas  and  with  nethods  of  the  conpensation  for  thernal 
elongations. 

Aixed  supports  are  provided  far  on  conduit/nan  if olds 
with  all  nethods  of  the  packing  of  thernal  grid/networks. 


The  sites  of  installation  of  fixed  supports  coabine,  as 
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a rule,  with  the  assemblies  of  branch  pipes*  sites  of 
iastallation  on  the  conduit/nanifolds  of  close  fitting  valve, 
gasket  compensators,  sludge  pans  and  another  equipment. 

The  distances  between  fixed  supports  calculate  of  tubes 
for  strength  and  by  compensation  capacity  of  gasket 
compensators. 

The  distance  between  fixed  supports  according  to  the 
compensation  capacity  of  gasket  compensators  is  determined 
from  the  formula 


“P8CM 


«(<  -t**) 


M, 


(3.2) 


where  the  calculated  compensation  capacity  of  gasket 

compensator  in  am; 

t is  the  calculated  temperature  of  heat  carrier  in  °C; 

the  calculated  temperature  of  surrounding  air  for 
the  planning  of  heating  in  °C; 

l i 

m - the  coefficient  of  the  linear  expansion  of  tube 

steel  in  an/n  *C. 

The  recommended  distances  betvjeen  fixed  saddles  are  given 
in  Table  3-7. 
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tUlc  8.7.  lictiieu  b«tH«i  fixed  aaddlu. 
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80 
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Rote.  The  distances  anong  fixed  saddles  on  the  sections 
of  auto/self-coapensation  should  be  accepted  not  lore  than 
60o/o  of  those  who  were  indicated  in  table  for  0- shaped 
cospeasators. 


Key:  (1).  Coapeasators  are  0~shaped. 

gasket.  (3).  Distances  between  fixed 
paraaeters  of  the  heat  carrier:  


(2).  Coapensators  are 
supports  in  a in  the 
in  kg/ca*,  t in  °C. 


(4).  The  internal  diaaeter  of  tubes  in  aa 
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j— — ■-> 

Pig. 

3.5. 

Pig.  3.  t. 

Pig. 

3.5. 

Fixed  saddles  with 

vertical  bilateral 

det  ents. 

*7i»  i for  cond  uit/aanif  olds  D.-32+7&  1 - detent;  2 

free# work. 


Pig.  3. 6.  Fixed  saddles  with  vertical  bilateral  detents. 
Type  II  for  conduit/aaaifolds  0,-8'j  *219  aa.  1 - detent;  2 

fraaeeork. 


I ^ 

1 Fix  l 

Erffl’'1 


"ts  r 


■h 1 


m 

uj 


j 


Ply.  3.7.  Pixe4  saddle  a eith 
fffe  III  for  eoedeit/eaai folds 


vertical 

D„ -273  1620 


bilateral  detents.  j 

ee.  1 - deteat;  2 * 


) 

I- 
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table  3.8.  Fixed  saddles  os  ■¥■  1316*56  and  HI*  1 322*56 


(Pigs.  3.  5-3.  7). 


0 PuAMCpM  U 


131  *3  01 1 170 

iii»-arj  iso 
ui*-iw|  no 

1316-0 1|  330 

1318-Oij  230 

I316-i«|  270 

i3iu  o:|  206 

131  »-0i(  320 
l.ilfi-0*  300 
l.722-Oi|  4.16 

13-':0:|  S3' 

1322-Oaf  860 

1322-ml  616 

1122  666 


on  1313  or! 


526  III  j 1222  -6 
630  I : 22-  •' 


2.|>  1 27. 1 


20' 


2. VI  34.fi 


1'22  -*> 

lij.'lni 


I "26 


2 "'I  ; 43.1 


30)  61.6 


'111 


1322-11 


1.20 


Kid 


3 V 


lots.  Hater  ial  - steel  of  brand  St.  3 according  to 
GOST  380-60. 


Key:  (1).  Sise/d  loans  ions  in  no.  (2).  Height  in  kg.  (3) 


AD-A066  413  FOREIGN  TECHNOLOGY  OIV  WRIGHT-PATTERSON  AFB  OHIO  F/G  13/1 

DESIGNER'S  HANDBOOK  - INSTALLING  THERMAL  PIPELINE  SYSTEMS.  PART— ETC (U) 
FEB  78  I P ALEKSANDROV » I V BELYAYKINA 
UNCLASSIFIED  FTD-ID(RS)T-0094-78-PT-l  NL 


adaW 
0664 1 3 

■ 

■■  ^ " 

~.:r. 

mr 

B « 

oir 

2'-:  - - 

• 0 o C 

=H4f-  - 

: ----  :-- 

5 ■ 0 

r~-’-  - 

=r 

19 

?.»  %rt 

*k  A.s 

?Vt* 

mfH 

- r 

• ••  * 

-it — 

to 

Su*-. 

lites- 

TO,.-- 

- 

-•  . 

^ -----  .. 

TO 

■ 

t'  • ' ■ 

--- 

- 

••4» 

VnMi^ 

4— 
UTO  V 

mm 

to 

=-  l.-  : 

- -- . 

to 

ES 

TOTOTO' 

-----  v. 

- 

2 - 

"T* 

-y  -r  - 

TO- 

r'- 

- 1 - - 

~ — --- 

--  - 

Vf*r 
- ; - ----- 

* 

. 

- - ■=  - 

« 

i 

TO 

~Tan 

—-  2 - _ 

TO- : "4‘ 

-- 

■ - - 

- : 

- - --  - 

- - 

tr  — 

- - - r 

’ - 

■ - 

5-V  ---  i-: 

2“-”—  - 

HP 

r - 

•— 4?— 

2.  TO  TO 

r t 

- 

---  - 

- ’ 

DOC  - 78009403 


PAGE  MT 

<?/ 


Outside 

diaaeter 

of 

tube  - 

. aa.  (4).  Type  of 

support, 

lumber 

of  nri. 

(6). 

Greatest 

horizontal  axial 

load  in 

tikl«  3*9.  Fiiti  frontal  saddles  of  type  I on  HVN  1316-60 


(Pig.  3.8). 


>>» 

i:: 

fi.?W 

(li 

MBit 

{/)  Paautpu  a mm 

8 *C 

no — 

HanAojb- 
ui.xa  r«»pn- 
tOHT3.U>HJM 
Off* .i 
inrpnKi 
b m 

n 

B 

2 

32  | 1316-21 

154 

40 

86 

1.12 

1 

36  | 1316*22 

m 

1.12 

43  | 1316-23  | 166 

so 

1.21 

1.5 

57  | 1316-21  | 2u0  | 60 

9* 

2.26 

73  | 1316-23  | 216  | 70 

2.4 

2 

m 

1316  26  | 230 

70 

2.42 

| 10*  | 1316-27  1 230  j 80 

no 

3.42  J 3 

Key: 

(1).  Size/d iaensions 

in  aa. 

(2). 

Greatest  horizontal 

axial 

load  in  a.  (3). 

luaber  of 

avi. 

(3a).  Height  in 

(*>. 

Outside  diaaeter  of 

tube  

in 

aa. 
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fig.  3.8.  Frontal  fixed  saddles*  Type  I for' 
cosdttit/sa  si  folds  D»  —32  + 108  as*  1 - detent;  2 - f rate  work;  c 

- clearaace  30  a to  fill  with  packing  of  sheet  steel  by 
thickness  2-4  an. 


Pig.  3.9*  Fig.  3.10« 


Fig,  3.9*  Frontal  fixed  saddles,  type  II  for 
condnit/aani folds  d *133  + 37?  as.  1 - detent;  2 - franework;  c 

- clearance  30  as  to  fill  with  packing  of  sheet  steel  by 

thicksess  2-4  as. 
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Pi  9*  3*70.  Frost al  fixed  saddles.  Type  III  for 

condoit/aani folds  u„-i94  ; 377  as.  1 - detent;  2 - framework;  c 
- clearance  30  ss  to  fill  with  packing  of  sheet  steel  by 
thickness  2-4  aa. 


I 
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Page  38. 

Depending  on  the  eethod  of  packing  and  site  of 
installation,  apply  fixed  supports  uith  vertical  bilateral 
detents,  frontal,  shield  and  collar.  Collar  supports,  as  a 
rale,  are  applied  in  above-grade  pipe  laying.  Supports  with 
vertical  bilateral  detents  and  frontal  apply  during  their 
setting  up  on  f ranevork/bodies  in  tunnels  and  in  underground 
packing  in  channels  and  without  channels.  The  characteristic 
of  fixed  supports  is  given  in  Table  3*8-3.15. 

The  selection  of  fixed  supports  is  produced  on  the 
greatest  horizontal  axial  load  for  which  is  designed  this 
support. 
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fable  3.10.  Fixed  frontal  saddles  of  types  II  and  III  on 
HTI  1316-60  (Pigs.  3.9  and  3.10). 
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130 
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13.1 

34.3 

3* 

377 

131**34  I3l«-3ll  WO 

13 

34 

6 

S3 

Iota*  Hatarial  - steal  of  brand  St.  3 according  to 
GOST  380-60. 


Kay: 

d). 

Raabec  of  HtM.  (2).  Siza/diae 

as ions 

in 

a a. 

<3). 

■eight 

in 

kg. 

(4).  Greatest  horizontal 

axial 

load 

in  a. 

(5). 

External 

diaaatar  of  transaction  a _ 

— in 

an. 

(6). 

type. 
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pig.  3.11.  Frost  al  filed  saddles*  Type  IT  for 
condnit/MBifolds  A, -426 1020  is.  1 - detent;  2 - arc;  3 - 
plate/bar;  4 - franeeork;  c - clearance  30  an  to  fill 
with  packing  of  sheet  steel  by  thickness  2-4  an. 


tig.  3.12.  Frontal  filed  saddles.  Type  V for 
oeadait/naai  folds  o.-«6  + io2o  ns.  1 - deteat  $ 2 - arc;  3 - 
plate/bar;  4 - franeeork;  c - clearance  30  an  to  fill 
with  packing  of  sheet  steel  by  thickness  2-4  an. 
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PACE  X 

<?7 


Table  3.11.  Fixed  frontal  saddles  of  types  IT  and  v 
■?■  1316-80  (Pigs.  3.11  and  3.12). 


£ 1)  Pawrpu  a mm  fV)  Bac  ■ u 


(^Houtp  MBH 


n IV  I^TMn  V 


130 

1 1316  ♦!  | 

1316- 48 

630 

160 

478 

| 1316-41  | 

1316-19 

64) 

529 

| 1316-42  | 

1316-50 

730 

180 

MO 

1 1316-13  | 

1316-51 

870 

300 

720 

| 131644  | 

1316-51 

960 

220 

| 1316  45  | 

1316-53 

1060 

36) 

910 

| 1316-46  | 

1316-54 

1160 

270 

10  JO 

| 1*16  47  | 

1316-55 

1200 

300 

tun  IV 


47.«  | 


25 

60 

40 

100 

“ 

125 

• 1 

t» 

1 « i 

300 

60 


61.4 


69.7 


90.4 

97.3 

136 


144  | 


133  | 


tote.  Aaterial  - steel  of  brand  St.  3 according  to 
GOST  380-60. 

K«):  (1).  Outside  diaaeter  of  the  tube  1 in  ■■.  (2)  . 

luaber  of  NTI.  (3).  Size/diaensions  in  an.  (4).  Height  in 
kg.  (5).  Greatest  horizontal  axial  load  in  a.  (6).  type. 


Pig.  3.13.  Pig*  3.1«. 


Pig.  3.13.  shield  fixed  saddles.  Type  I foe 
condait/sani  folds  z>«  — ios -t-  1020  as*  1 - panel;  2 - fin/edge;  3 

franenork;  c - clearance  to  fill  Mith  asbestos  cord 
according  to  GOST  1779-55. 


I 


j 


t 


Pig.  3. It.  Shield  fixed  saddles.  Type  II  for 
conduit/sani folds  d„ -4264- 1020  as.  1 - panel;  2 - fia/edge;  3 
ring;  * - carrying  street are;  c - clearance  to  fill  Mith 
asbestos  cord  according  to  GOST  1779-55. 
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kOi.3  a)  /«\  I (i) «’—«■>-  * — il 


i » ?■ 

; e-  . I 


D O.  t 


1339-441  ~'X) 

II  j 

1339 -45 1 S00 

I | IS39-46|  730 

1329-4:!  850 

II  ; 

1339- 48|  910 

I 1339-49]  880 

I3J9-30I  940 

II  ^ 

1339-51]  1030 

T 1339-53  980~ 

I 1339-33!  10  0 

II  

I 1 3*9-34 1 1 1.0 

I | 1339-3"|  10.0 

1339-5o|  1110 

II 

1 339. 5r|  13l.O 

I 1339-joj  1190 

1339- SO]  l-’nO 

II ! 

1.139-1 0.  ICO 


:o3 

338 



163  36  j 


309 

40  334 

163 

308 

338 


iato  | 

1 

1190  ] 

1 1 

1% 

I. '80  j 

1100 

1 343 

1X0 

1 ^ 

^ 3 according  to 


Soto.  Bator ial  - stool  of  broad  St 
OO  ST  380-00. 


Koy:  (1).  Outaido  liaaot«r  of  tabo in  nn-  (2).  Type  of 

support.  (3).  Snnbor  of  HVI.  (4).  Sizo/dioonsions  in  nn. 

(S).  Anglo  o la  dog.  fd|.  foight  in  kg.  (7).  Grontoot 
korlsoatal  axial  load  1*  a. 
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3.15,  Fixed  collar  saddles  c.-rb  + ios 


clearance 


detent 


3.16.  Fixed  collar  saddles  r, -133 1020  Perfornance 


detent 


not  nore  than  30  an 
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Pig.  3.17.  Fixed  collar  saddles  0„-:6>io8  aa.  Perforaance  II. 

1 - detent;  2 - clasp;  3 - fraaework;  c ~ clearance  are 
not  aore  than  30  aa. 


Fig.  3.18.  Fixed  collar  saddles  0* -i  334-  1020  a a.  Perforaance  II. 

1 - detent;  2 - clasp;  3 - fraaework;  c - clearance  are 
not  aore  than  30  aa. 


Page  41. 


3«'3.  Supports  of  pipelines,  laid  in  pipes. 


During  the  planning  of  thernal  grid/networks,  frequently 
are  encountered  the  cases,  when  is  econoaically  expedient  to 
utilize  a conduit/aanif old  of  greater  diaaeter  as  fraaework 
for  the  packing  on  it  of  the  conduit/aanif old  of  snaller 
diaaeter  (packing  "tube  not  to  tube") . 

By  the  Roscow  departaent  of  institute  Electroheat-plan 
are  developed  the  working  drawings  of  the  supporting 
structures,  adjustable  on  the  lower  tube  of  larger  diaaeter 
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PAGE  4<. 

/•* 

(fiH  -273 + 1020  jiuo  for  tk«  sobile  support  of  the  uppor 
oosdulVsesifold  of  saeller  diaaotor  <0.-57-1-325  mu)  nd  for 
ita  fixed  fasten lag. 


The  tenperature 

of  heat 

carrier 

in 

tubes 

during  the 

application/use  of 

packing  "tube  on 

tube 

n aust 

he  not  above 

300°C;  furtheraore. 

with  this 

sethod 

of 

packing 

it  is 

necessary  to  provide  for  isolation/insulation  of  supporting 
structures  a to  lower  tube  for  decrease  in  the  heat  losses 
by  conduit/sanifolds. 

Supporting  structures  for  displacing  sliding  bases  of 
upper  conduit/aanifold  are  developed  three  types: 

a)  axial  displacement; 

b)  axial  displaceaent  with  the  directing  detents  (Pigs. 
3. 19  and  3.  20) ; 

c)  of  axial  and  cross  travel  (Pigs.  3.21  and  3.22). 
Purthersore,  is  developed  supporting  structure  for  the  fixed 
fastening  of  the  collar  supports  of  upper  conduit/nanif old 
(Pig.  3.23). 
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the  basic  overall  dimensions  of  supporting  structures 
are  given  in  fable  3.14,  and  the  distance  between  the 
surfaces  of  tubes  for  these  constructions  - in  fable  3.15. 

During  the  application/use  of  pipe  laying  "tuba  on 
religious  rite"  they  are  recosnended  two  scheaatics  of  the 
arrangenent/position  of  conpensator  asseablies  (Pig.  3.24)  and 

the  following  coabination  of  the  diaaeters  of  the  tubes: 

vpytfa  (1)b«,.h..  t »>*• 


D a mm 

\ 

a mm 

VQ 

SO. 

70. 

40. 

100. 

\n 

.TOO 

e0. 

0. 

>0. 

100. 

1 29 

xo 

>0. 

lUO. 

1.5. 

150. 

175 

400 

100. 

113. 

ISO. 

175. 

.00 

40 

100. 

l.’S. 

1 0. 

174. 

200 

500 

150. 

1*5. 

-■cn. 

2S0 

too 

ISO. 

175. 

.00 

ro 

700 

150. 

15. 

LUO. 

2j0. 

100 

*00 

HO. 

.*'0. 

300 

900 

JOO. 

ro. 

VO 

1000 

-X)0. 

^0. 

300 

Key:  (1).  Lower  tube 


in  aa.  (2)  • Opper  tube 


in  an. 
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Table  3.13.  Fixed  collar  saddles  oa  IVI  2347-83  (Pigs 
J.1S-S.18)  . 


(1)  PasMCpM  • mm 


I 


3 8 1 B “3 

C - C-  *Q  - 

1-1  i ii 

Q.  -S.  - ft-  - 


| 2347  01  2347-21 1 108 


I 2347- 02 1 2347 -22 1 115 


1.61 


1,56  I 1.65 


| 2347-03|  2347-23 

125 

1 2347-0-1  2317-24 

148 

1 2347 -0*}  2347-2t> 

| 2317-0?}  2347-27 

'200 

| 2347 -O^j  2347*24 

238 

| 2347  *0S|  2347-29)  255 

85 


120  | 98 


110 

100  130  128 


u> 

O 

1 5 

3.5  I 5 

wuawuu 

BBIrtt™ 


9.5  I 10.9 


2347-  lo)  23l7-.7o|  290 


2347-! l|  2347  3l[  315 


2347.32)  310 


529  | 2347-13]  2347-33J  335 


347-14  23I7-34J 


2347-35  480 


305  80  | tiO  12.6 


820 

| 3347*17} 

2347-3, | 

530 

) 340 

920 

2947-16} 

2347.37j 

580 

| 270 

1020 

| 2347-1*1 

2347-3«| 

630 

| 300 

| 33.*  | 

50 

35.4 

39.7 

GO 

37.1  | 40.7  | 


lotes:  1.  Material 

- 

steel  of  brand  St. 

3 according 

to 

GOST  380-60. 

2. 

Sepports  of  collar 

are 

applied  for  coadait/aaaif  aide  by 

die 

g*t*t  D,  - 70  * 1020  mm 

for 

paraaataca  af  last 

carriers  *y0<it 

k«/caS*  ^150*C,  aad 

for 

coadait/aaaif olds 

by  disaster  <2* 
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« for  pictMtoca  of  kaat  carciaca  ppm<*  kj/ci*,  t 
N<  025*C. 

3.  Clasps  aust  not  undergo  action  of  transverse  loads.  Por 
the  perception  of  transverse  loads*  aust  be  provided  for 
special  detents. 

0.  Length  of  claaps  l of  perforaance  I to  refine  during 
installation  depending  on  clearance  betueen  tube  and  beaa. 

5.  Construction  (airfoil/profile)  and  size/dinensions  of 
supporting  beans  are  deterained  during  planning*  in  this 
case  detents  aust  abut  by  entire  area  with  clearance  aaong 
supporting  structure  and  tube  not  sore  than  30  an. 

Key:  (1).  outside  diaaeter  of  tube  — in  an.  (2).  Nuaber 

of  flVi.  (3).  Size/dinensions  in  an.  (4).  Weight  in  kg. 


(5).  Greatest 

horizontal  azial 

load  Q in  t 

in 

the 

paraaeters  of 

heat  carrier  

in  kg/ca**  t 

in 

®C. 

Greatest  transverse  load  p in  t with  the  paraaeters  of 
heat  carrier  kg/ca*,  t in  °C.  (7).  perforaance. 
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Pig.  3.19.  Pig.  3.20. 


Pig.  3.19.  Supporting  structure  on  tubs  oy- 250^-350  as.  1 
bracket;  2 - fin/edge;  3 - housing  of  sliding  base;  4 - 

detents  only  for  directing  supports. 

Pig.  3.20.  Supporting  structure  on  tube  Dy -«oo+ 1000  nn.  1 

I ... 

penny;  2 - fin/edge;  3 - base/root;  4 - fin/edge;  5 - 

housing  of  sliding  support;  6 - detents  cnly  for  directing 

supports. 


Pig.  3.21 


Plf%  3.22. 
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Fig.  3. 
bracket 

Fig.  3, 

pillow; 

boosing 


PIGS 

/fit 


21.  Supporting  structure  on  tube  cy-250-i-35o  an.  1 

2 • fin/edge;  3 - housing  of  eliding  bns  e. 

22.  Supporting  structure  on  tube  oy-4oo  +•  iooo  an.  1 

2 - fin/edge;  3 - base/root;  4 - fin/edge;  5 

of  sliding  base. 
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Pig.  3. 23. 


Pig.  3.23.  Sapparting  structure  in  coaplex  with  the 
supporting  beans  on  tabes  Dy-2oo  iooo  as.  1 - pillov;  2 - 
fin/edge;  3 - base/root;  4 - fia/edge;  5 - supporting 
beaa;  6 - fixed  collar  support. 


Pig.  3.24.  Recoa  Bended  schesatics  of  the  arrangeaent/position 


of  coapensator  asseablies  with  packing  "tube  on 

tube". 

a) 

lover 

conduit/aan if old 

with 

0-shaped  coapensator; 

b and 

c) 

loser 

con duit/saai fold 

with 

gasket  coapensators; 

1 - upper 

cooduit/aanifold;  2 - 

lover 

conduit/aanif old.  In 

saa  11 

circles  is  given  the  auabering  of  points  to  calculation 
forsulas  <3. 7)  and  (3.8). 


r 
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Distance  between  fixed  supports  on  the  direct/straight 
sections  of  upper  conduit/aanif olds  can  be  accepted  according 
to  the  peraissible  distance  between  fixed  supports  for  a 
lower  condnit/aanifold  (see  Table  3*7)  with  its  testing  on 
the  taken  dimensions  of  supports,  on  the  basis  of  the 
peraissible  axial  displacenents  and  with  the  observance  of 
condition,  so  that  the  ainiaua  length  of  the  contact  of 

those  who  slide  so  that  the  ainiaua  length  of  the  contact 
of  sliding  bases  with  supporting  structure  for  the 
direct/straight  sections  of  conduit/aapifolds  would  be  not 
less  than  100 

Check  of  distances  between  fixed  supports  on  the 

peraissible  axial  displaceaent  of  the  supporting  structures 
of  the  assigned/ prescribed  dimensions  can  be  produced  by  the 
foraulas: 

for  circuit  a (see  Pig.  3.24) 


L 


Lj  + B — 200 

o +«.) 


(3.1) 
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XT, 


for  circuits  b m4  c (mm  Pig.  3*24) 

Lt+B-yX) 

L =• r M,  (3.4) 

°u 

where  L is  a distance  between  fixed  supports  in  n; 

B - the  length  of  supporting  structure  in  n; 


Lt  - the  length  of  the  housing  of  sliding  base  of 
upper  tube  in  a; 


A..  A.—  the  thersal  elongation  cf  one  neter  of  lower 
and  upper  tube  in  an. 

The  theraal  elongation  of  one  neter  of  pipe  is 
deter nined  fron  the  for aulas: 

A,  «*  o (/,  — f„.0)  mm/m;  (3.5) 

A.  =»«(<•  — fu.o)  **!»,  (3.6) 

where  e - the  coefficient  of  the  linear  expansion  of  tube 

steel  in  aa/a  °C; 

t,.U-  calculated  teaperatures  of  the  heat  carrier  of 
lower  and  upper  tube  in  °C; 

the  calculated  teaperature  of  surrounding  air  for 
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f/y 

the  planning  of  heating  in  °C. 

Daring  the  setting  up  of  movable  supports  on  the 
flight  of  0-shaped  compensator  (for  circuit  a,  Pig.  3.24) 
one  should  check  the  distance  between  fixed  supports  on  the 

basis  of  the  possible  cross  travel  of  sliding  base  of 
upper  conduit/aanifold  over  supporting  structure. 

For  the  conplete  utilization  of  bearing  surfaces,  one 
should  provide  for  the  displaceaent  of  the  axle/axis  of 
sliding  bases  of  upper  tubes  on  the  direct/straight  sections 
of  conduit/aaaifolds  relative  to  the  axle/axis  supporting 
structures  during  installation  to  the  value,  determined 
depending  on  value  and  the  possible  direction  of  the 

thernal  displacements  of  conduit/manif olds  (upper  and  lower) 
with  the  observance  of  the  condition  so  that  sininum  to 

the  length  of  the  contact  of  sliding  bases  with  supporting 

structure  would  be  100  na. 
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Table  3.14.  Diaeasions  of  supporting  structures  on  the 


teuiifi  of  ■ Blectro  beet- pie  ea. 


(t) 

Hujanua 

TpyAi 

napywiiMM 

asaMWTpoe 

Dm  a mm 

H) 

Bucota 

ft  ■ MM 

^IllHpMHa  A ■ MM 

| c f^ut 

(0 

Ju»t  act- 
loro 

uicHita 

juu  oct»«>- 
ro  m no- 
Mpmtoro 

nrprMc- 

lucoiu 

& 

AA I OCt- 
a<ro 

ncpeMC- 

lUCHMU 

•oro  n no- 
nepe'iMuro 

nepcuc- 

Uli'HHU 

273 

100 

K0 

TOO 

000 

ICO 

uo 

MS-4TS 

too 

:oo 

700 

150 

200 

SM--  1OJ0 

100 

MO 

«00 

JH) 

250 

10) 

400 

200 

Key:  (1).  Lower  tube  by  outside  diaeeter  in  nn.  (2). 

leigkt/alt itude  h in  aa.  (3).  width  1 in  an.  (4).  Length 
B ia  a a.  (5).  for  axial  displaceaent.  (6).  for  axial  and 
cross  tra  wel. 


Table  3*15.  Distances  betweea  the  surfaces  of  tubes  B 

Repealing  on  coabiaetioa  k aad  ka. 


too 

ISO 

200 

too 

150 

300 

6) 

H%  1 MM 

90 

90 

!0 

140 

140 

140 

<£> 

H • MU 

IS) 

240 

JfO 

2« 

29ft 

MO 

— - — — ; 
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Key:  (1).  in  an. 


Pig.  3.25.  Displaceaent  of  the  azle/azis  of  sliding  bases 
of  upper  tubes  relative  to  the  azle/azis  of  supporting 
structures  during  installation.  1 - housing  of  sliding  base 

of  upper  tube;  2 - supporting  structure  on  lower  tube;  L 
• length  of  the  housing  of  sliding  base  of  upper  tube;  B 
- length  of  supporting  structure;  *C  - displaceaent  of  the 
azle/azis  of  sliding  base  of  upper  tube  relative  to  the 
azle/azis  supporting  structure  during  installation. 

Page  44. 

The  aaouat  of  the  displaceaent  of  the  azle/azis  of 
sliding  bases  of  upper  tubes  relative  to  the  azle/azis 
supporting  structures  at  installation  (Fig.  3.25)  is 
deterained  depending  on  the  points  (see  Fig.  3.24)  in 
guestion  by  the  foraulas: 


' —• 
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(for  points  1 and  5 with  sign  ; for  points  2 and 

4 with  sign  "-■) 


(for  point  6 with  sign  for  point  3 with  sign 


L (« H ± «.) 


(3.8) 


For  renaining  supports  the  displacenent  is  accepted  the 
sane  as  for  calculated.  At  angles  of  rotation,  the 
displacenent  of  supports  during  installation  is  not  provided 
for. 


During  the  construction  of  supporting  structures,  the 
length  of  bearing  surface  for  the  axial  displacements  of 
sliding  bases  of  upper  conduit/nan if olds  can  be  deternined 
by  foraulaa  (3.3)  and  (3.4). 

The  diaensions  of  the  U-shaped  conpensators  of  lower 
and  upper  conduit/aanifolds  accept  identical  and  equal 
aaxiaua  of  those  who  were  obtained  the  calculation  for  each 
conduit/aanifold.  then  deter aining  is  the  compensator  of 
upper  coadeit/saaifold,  one  should  perfora  its  calculation 
without  taking  into  account  of  the  adjacent  it  arns 
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(instead  of  40  o , foe  the  cosaon  cases) • 

The  length  of  the  coapensating  acas  of  the  angles  of 

rotation  of  conduit/aanif olds  calculates  for  strength  and 
check  on  the  taken  diaensions  of  supports  on  the  basis  of 
the  peraissible  for  these  supports  theraal  displacements  and 

with  the  observance  of  the  condition  so  that  during  the 
side  displacement  support  would  not  reach  the  edge  of 
supporting  structure  froa  each  side  not  less  than  on  20-25 
aa. 


Preliminary  bracing  at  angles  of  rotatibn  is  not 
provided  for. 

tith  the  laying  of  pipeline  "tube  on  tube"  is 
necessary  the  check  calculations  of  lower  conduit/aanifold 
for  strength  taking  into  account  the  increaent  load  of 
uppsr  conduit/aanifold. 


L , - ..  — 
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Chapter  Q. 

Fittings,  flange  joints*  gasket  and  corrugated  coape nsators. 

4.1.  General  considerations. 

I . 

Fittings*  flanges*  plug/silencers  and  coapensators  select 
depending  on  tenperature  and  fora  of  heat  carrier  (pairs* 
water)  and  of  conditional  pressure. 

**  ' r * 

For  thermal  grid/networks  is  applied  steel  and  cast 
icon  reinforcement  with  flanged  and  coupling  leads*  and  also 
with  ends  hearth  welding  tubes. 


i 
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The  application/use  of  a reinfcrceaent  with  coupling 
leads  is  alloe/assuaed  on  condoit/nani folds  with  conditional 
pressure  Py<i6  kg/ca*  and  t N<  225°c,  basically  on 

air-escape  cocks  and  drainages. 

Application/use  of  a reinf orceaent  depending  on  the 
aatarial  of  housing  is  given  in  Table  4.1.  Jj 

Cast  iron  reinforcasent  oust  be  shialdad  fron  those  who 

band  and  as  far  as  possible  of  axial  loads. 

In  theraal  grid/natworks  are  applied  the  steel 
undischarged  gasket  coapensators-  Begins  to  be  introduced  the 

ne*  construction  of  the  corrugated  conpensators: 
general-purpose  of  the  hinged  type  and  axial. 

tj 

4.2.  Close  fitting  valve,  return  and  suction  valfres. 

Close  fitting  valve  is  establish/installed  for  the 

disconnect ion/cutoff  of  sobsains,  the  disconnection, /cutoff  of 
the  cross  connections  of  the  partitioning  of  aain  lines  to 

the  tine  of  repair  and  flushing,  constant  and 
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starting/launching  drainage  of  steal  lines*  descent  of  water 

• • 

froa  condnit/aani folds*  air  exhaust  with  the  filling  of 
conduit/aanifolds  with  water  or  with  the  descent  of  water. 


Depending  on  designation/purpose  and  operating  node*  the 

» ♦ 

close  fitting  valve  aust  be  either  coapletely  opened  or  it 


is  closed.  The  use 

of  a 

close  fitting  valve 

for 

the 

flow- rate  control  of 

heat 

carrier  or  pressure 

is 

not 

• f 

allow/assuaed*  since  occurs  the  errosive  destruction  of  the 
parts  of  cutoff  devices  and  it  is  qot  provided  sufficient 
density  of  disconnection/cutoff  in  closed  state. 

As  close  fitting  valve  are  applied  the  catches  and  the 
valve/gates*  Catches  have  saaller  hydraulic  resistance.  On 
the  sections*  which  require  especially  reliable  and  dense 
disconnect ion/cutoff  (drainages*  cross  connections)*  one  should 
establish/install  the  valve/gates*  which  ensure  the  high 
density  of  disconnection/cutoff. 

Catches  as  disaster  350  aa  and  aore  aust  have  an 
enclosure.  If  in  the  construction  of  catch  enclosure  is  not 
provided  for*  ia  arranged  special  bypass  line,  the  disaster 
of  enclosures  is  accepted  according  to  Table  4.2. 
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in  conduit/sanif olds  by  tbs  internal  diaaeter  500  ss 
and  sore  are  establish/installed  tbe  catches  with  electric 
drive*:  For  conduit/sanifolds  by  the  internal  diaaeter  600  an 
and  is  above  allow/assuaed  the  setting  up  of  the  catches 


of  saaller 

diaaeter  with 

device  on  the 

course 

of  wa  te  r 

of 

converging 

nozzle  sections 

and  diffusers. 

If  is 

possible 

t he 

bilateral  notion  of  water  (ring  circuit),  then  instead  of 
the  converging  nozzle  section  is  establish/installed  the 
islet  diffuser*  The  size/di aensions  of  transfer/transitions  to 
catches  are  given  in  /Table  4*3* 
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Table  4.1.  Application/use  of  a re  inf  orceaent  depend  iag  on 
tbe  aaterial  of  housing. 


rrrt — 

Marcpna.1 

a«pnyca 

apMaTypu 

W 

Boashmc  TCRJIABM*  CeTM 
m NONicMcaTonpoaoiu 

(2)  n*po«potow 

CVJ 

ClAJIb  — C 

Pp*6  > * 

t > M0*C 

OT  -lan.lCMMtl  M .IH3  MO TJ>  J 

Dy  >2SG  MM  HCJ3BHCHM  * 
OT  AAB.1CHH4 

Pp>(5  > 9 H 

£>y  * .‘00  MM  HOaaBMCIIMOY 
<»t  TCMnopaTvpw 

(Q) 

KhkmA 
Myryn  — 

Pp»6  < 9 

D M^npi 

Pp,g<9  k&'cm'  h 

Dy  < 250  Gw  H03SUHCII- 

MO  OT  taa.ICHHfl 

Cfp.» 
xyryn  - X 

PpMj  < • n 

Dy  V -DO  MM 

He  npNMcnaeTca 

0&) 

nLid  = and  3 


lotes:  1.  Nith  above-grade  packing  is  not  allow/assuaed 
the  application/use  of  a reinforceaent  froa  aalleable  cast 
iron,  if  the  calculated  for  a heating  teaperature  of 
sarroanding  air  is  below  -30°C,  of  the  gray  - below  -10°C. 

2 • Steel  reinforceaent  is  applied  also  bf  instead  of 
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cast  iron,  if  on  local  conditions  the  application/a se  of 
cast  iron  reinforceaent  is  not  allow/assuaed  (at  above-grade 
packing  and  teaperatare  of  surrounding  air  loaar  than 
paraissible  for  cast  iron,  in  presence  of  lateral  forces, 
etc. ) ’• 

3.  Reinforceaent  froa  gray  cast  iron  it  is 
allow/as8Uaed  to  apply  in  drainage  conduit/aanifolds,  which 
discharge  water  froa  caaera/chaabers  and  channels  of  thernal 
grid/net  works. 

Key:  (1)»  Material  of  the  housing  of  reinforceaent.  (2). 

later  theraal  grid/networks  and  condensers.  (3).  Steaa  lines. 
(*>.  Steel  - s.  (5).  kg/ca*.  (6).  independent  of  pressure 
and  disaster.  (7) • an  independent  of  pressure. 

(?)  as  independent  of  teaperature.  (9).  flalleable  cast  iron 
- KCh.  (10).  an  and  with.  (11).  Gray  cast  iron  - ch* 

(12)  • It  is  not  applied. 

— - — * - 
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Table  4.2.  Diameters  of  enclosures  for  catches. 


(/K 

V CJOUHhJ*  ftpnXCA  SI- 

1MMKN  Dy  B MM 

350 

400 

500 

600 

800 

1000 

1200 

' 

ycjmsMuA  npoxot  ©6- 

■0X4  Dyt  B MM 

so 

50 

so 

90 

100 

125 

Key:  (1).  The  internal  dianeter  of  catch  -Dj  in  an.  (2).  V 

The  internal  dianeter  of  enclosure  X^|  in  an. 

Page  46. 

I 

Basic  paraaeters  of  catches*  valve/ gates,  return  and 
suction  valves  on  the  "catolog  of  pipeline  accessories"  are 
given  in  table  4.4-4. 7. 

I » 

4.3.  Flange  joints. 

Flange  joints  apply  for  union  coupling  vith 
reinforcenent,  the . connection  of  the  reinforceaeat  between 
thenselves  and  the  settings- up  of  neasuriag  diaphragas. 


DOC  * 780  09404 


PAGE 


*'0: 


' t h * . 33’ 
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Pig.  4.1.  Transitions  in  pipelines  to  valves.  1 
tube;  2 - valve;  3 - diffuser. 


- converging 


Ta-ble^  4.3.  Dimer 


c.iodnmA 

ftpotnA 


no'.vu  tpr-  mpoxni 

ftonposoia  I saaBNiKKN 


Df  ■ MM 


transitions  to  valves  (Fig.  4.1) 

f3)p,,,ifPM  ■ mm  I 


53)  • 700  1G0 


630  700  300  1550 


630  I 800  I 30)  I 1560 


63.)  | 800  *0  i 24iO 


•20  | 1000  i 3.0  i 1tV50 


on  M00  681  3314) 


Key:  (1)  condional  opening  of  pipeline  °y  in  mm.  ; (2)  condi- 

tional opening  of  valve/[in  mm.;  (3)  dimensions  in  mm. 
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Table  4.4.  tk«  basic  parameters  of  catches. 
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The  conventional  designations  of  operating  position. 


1.  Catches  establish/install  in  horizontal 
oonduit/eanifold  in  position  by  "flywheel  upward"*  by  "drive 
upward"*  by  "reducer  upward"  or  by  "hinge  joint  upward" 

(with  vertical  run  of  shaft}. 

2.  Catches  are  establish/installed  in  horizontal 

conduit/nanifold  in  position  "to  fin/edge"  (with  horizontal 
arrangenent  of  shaft).  ? 


3.  Catches  are  establish/installed  in  vertical 

conduit/nanifold  in  position  "prone"  (with  horizontal 
arrangenent  of  shaft)  • 

4.  Catches  are  establish/installed  in  horizontal 

conduit/nanifold  in  position  "to  fin/edge"*  in  this  case 
reducer  or  electric  drive  nust  be  transposed  to  position  by 

worn  down.  * 

5.  Catches  are  establish/installed  in  vertical 

conduit/nanifold  in  position  "prone"*  in  this  case  reducer 
or  electric  drive  nust  be  transposed  to  position  by  worn 
down. 
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6.  Catches  are  establish/installed  in  vertical 
conduit/aanifold  in  position  "prone",  during  appropriate 

rearrangement  of  reducer* 

i 

j 

Motes:  1.  The  operating  positions  of  the  gates 

30ch906br,  noted  by  chain  wheel,  are  related  only  to  gates 

ov  > • »aa* 

2.  Catches  [gates]  with  sealing  surface  froa  brass  or 

bronze  30s327br,  30s927br,  30s646br,  30s564kr,  30s964br, 

30s75br,  30s375br,  30s975br,  30s76br,  30s576br  are  applied  at 

teaperature  of  heat  carrier  not  note  than  225®C  instead  of 
these  catches,  indicated  in  table  with  sealing  surface  nade 

of  stainless  steel  (nzh)* 

3.  Catches  with  sealing  surface  Bade  of  stainless  steel 

30s72azh,  30s572nzh,  30s972nzh,  30s974nzb  are  applied  at 

teaperature  of  heat  carrier  not  aore  than  300°C  instead  of 
these  catches,  indicated  in  the  table  with  sealing  surface 

aade  of  nitrided  steel  (nt) . 


4.  Oates  with  hand  drive  it  is  allov/assuaed  to  set 
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ia  aaj  intermediate  position  in  the  range  90°  between 
vertical  position  of  shaft  and  position  of  shaft  "to 
fin/edge".  The  setting  up  of  catches  with  the 
slope/inclination  of  shaft  is  lower  than  the  horizontal  is 
not  allowed. 


Key:  (1).  Conditional  pressure  Tj  in  kg/ca*.  (2).  Heat 

carrier.  (3).  Temperature  of  heat  carrier  in  °C  not  aore. 
(4).  Operating  position  (see  conventional  designations).  (5). 
the  conventional  designations.  (6).  The  internal  diaaeter  Vj 
ia  aa.  (7).  Hater,  steaa.  (8).  any.  (9).  h.  (10).  br  . 

(11).  Hater.  (12).  Steaa.  (13).  s.  (14).  st.  (15).  nzh. 

(96).  at.  (17).  Steaa,  water. 
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Basic  parameters  of  valves. 


It 


1 
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■ote.  Valve/gate  15kch916  is  establish/installed  in  h 

horizontal  conduit/nan if old  in  vertical  position  by  electric 
drive  upward,  reaaining  valve/gates  are  set  in  any  position. 


Key: 

(1). 

condit ional 

pressure  in  kg/ca2.  (2) 

• 

Heat 

carrier 

(3). 

The 

teaperature 

of  heat  carrier  in  «C 

is 

not 

■o  re. 

(*>. 

The 

convent ional 

designations.  (5).  the 

interna  1 

dianeter  D ^ in  an. 

(6).  Water,  stean.  (7). 

kch 

» (8) 

■ br. 

(9). 

h. 

(10).  Pairs. 

(11).  Hater,  the  saturated 

stean. 

(12). 

e. 

(13).  The 

superheated  steal'.  (14). 

s. 

(15). 

nzh. 

(16). 

The 

saturated 

steal. 

« 
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9iU«  4.6.  the  basic  par a net era  of  rotors  hingod  valves. 


■ote.  The  valves  )9ck1 6br  aad  19s17ash  establish/iastall 

in  horizontal  conduit/aanifold  by  the  cap/cover  above  and  in  ‘‘ 
vertical  conduit/aanifold  - by  disk  down;  valve  19ch16br1 
establish/installs  in  horizontal  or  vertical  conduit/ aani fold 
by  disk  down;  the  valve  19s15nzh  establish/installs  in 
horizontal  conduit/aanifold  by  cap/cover  upward#  and  the 
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Table  4.7.  Basic  parameters  of  inverse  left  and  suction 
valves . 
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■ote.  The  valve  16ch40r  ace  establish/installed  in  the 
cad  ef  the  vertical  conduit/aanifold  by  gridi  down.  and 
reaaining  valves  - in  horizontal  pipeline  vith  the  cap/cover 

above. 


Ray:  (1)-  Conditional  pressure  in  kg/ca*.  (2).  Heat  carrier. 

(3).  The  teaperature  of  heat  carrier  in  °C  is  not  eore. 
|4).  The  conventional  designations.  (5).  the  internal 


diaaeter  X ,,  in  a a. 


Rater#  steaa.  (10) 


(6).  Mater.  (7).  h.  (8).  r, 
br.  (11).  kch.  (12).  Steaa. 


(9). 

(13). 


nzh. 


Page  50. 


In  theraal  grid/networks 

are  applied 

the 

saooth  sealing 

surfaces  of  flanges  (see 

Pig. 

4.2.  4.3. 

4.4) 

and  vith 

projection  or  indentation 

(see 

Pig.  4.5) 

in 

accordance  with 

COST  6971-54  *. 


The  s aooth  sealing  surfaces  of  flanges  to  the 
conditional  pressure  pt< 25  kg/ca*  have  the  coupling 
projection  f#  vhich  eaters  ia  the  calculated  thickness  of 
flange  b.  The  sealing  surfaces  of  flanges  on  ^-«0  and  64 
kg/ca*  besides  projection  f have  projection  f(  whose  value 
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is  given  over  the  calculated  thickness  b,  or  indentation  f2 
whose  value  enters  in  the  calculated  thickness  b.  When,  on 
the  connecting  flange,  the  reinforcenent  of  indentation  is 
present,  the  flange  of  conduit/aanifold  nust  be  accepted 
with  projection,  and  vice  versa.  The  flanges  of 
reinforcenent  are  nanufactured  only  with  indentation,  if  with 

the  order  of  reinforcenent  is  not  stipulated  projection. 

For  connection  with  the  reinforcenent  whose  connecting 
flanges  are  carried  out  with  snooth  sealing  surface  (only 

with  the  coupling  projection  f)  on  Py-*o  kg/cn*  or  with 

coapletely  snooth  sealing  surface  (without  projection  f)  on 

Py  -I6.J5  and  40  kg/cn*,  the  reciprocal  flanges  of 
coadeit/nanifolds  are  applied  with  snooth  sealing  surface, 
which  one  should  specify  in  specifications.  For  union 
coupling  with  reinforcenent  in  that  which  coincides  p,  are 
applied  the  flanges  on  Table  4.8. 

Fastening  naterials  for  flange  joints  are  applied: 


sith 

/>r-2.5;  •*  10;  16 

and 

25  kg/cn*  - 

bolts 

aeaif  inished 

vith  hex  head 

with 

basic  netric 

thread 

according 

to 

GOST  7798-62, 

nuts 

senif inished 

hexahedral 

according 

to 

GOST  5915-62; 

\ 

< 
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with  Py~w  and  64  kg/ca*  - pin  bilateral  with  the 

aetric  thread  with  rapidly  according  to  GOST  9066-59;  nut 
para/clean  hexahedral  according  to  GOST  9064*59,  washers 
pure/clean  according  to  GOST  6959*54  *. 

The  aark/brands  of  steel  for  flanges  and'  fastening 
aaterials  are  given  in  Zable  4.9. 

For  the  packing/seal  of  flange  joints,  are  applied  pads 
of  Paronit  according  to  GOST  481*56,  iapregnated  with 
aachine  oil  and  lubricated  by  graphite,  thickness  1-1.5  an. 

4 

1 

For  the  flange  joints  of  conduit/aanifolds  with  flanged 
reinforceaent  at  the  coinciding  conditional  pressure  of  tube 
aad  reinforcements,  are  coaprised  table  4.10*4.13,  in  which 
is  given  the  set  of  flanges,  fastening  aaterials  and 
packing  depending  on  the  internal  diaaeters  of 
conduit/aanifolds. 


i 
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Table  4.8.  Flanges  (Fig.  4.2,  4.3,  4.4,  4.5). 


( / )t«>  roct  +JIHUI' 

13) 

TfMnrpiTypi 
T«n.1<>NoCN- 
tcji  a *C 

( ^^'cjoaawi  apolo*  o a mm  HpN  yc-vano*  iaa.irHMN  P a Ktc  fM 1 

>.( 

• 

10 

M 

as 

40 

64 

K : 

C5)a.,3oo  WKw 

.. 

CTT  1 > 
t So  HU) 

fj) 

m is 
5)10  000 

& lo  ono 

-Or  r, 
g>lo  500 

- 

^OjiaNUU  CTajbRMC  npaaapMkte  a 
CTMK  ao  TOCT  1W0-S4* 

. <25 

* 

K2J  1 iLi 

r>  Or  15  L-vOt  15 

5)ho  1200  fr/io  1200 

g)lo  1200 

'■ 

(§>o  12U0 

— 15 

°t  n 

j)«o  suo 

- 

(g)To  «.  c LCTyao.  u<  •iuimho* 

. os 

- 1 - 

- 

- 

- 

JE 

Or  15  Or  15 

Jao  SJ0  Q,I»o  *4) 

■ote.  Flanges  according  to  GOST  1260-54  * to  tke 

internal  diaaeters  for  which  there  are  flanges  according  to 
GOST  1255-54  *,  at  the  teaperatare  of  heat  . carrier  to 
300°C,  are  applied  when  the  wall  thickness  of  tubes  for 
•elding  of  flat/plane  flanges  is  greater  the  wall  thickness 
of  basic  conduit/aanifold. 


Key:  (1).  Type  and  GOST  of  flange.  (2).  Teaperature  of 

heat  carrier  in  °C.  (3).  The  internal  diaaeter  -Dy  in  an 

at  a conditional  pressure  Fy  in  kg/ca*.  (4).  Flanges  steel 
planes  are  welded  according  to  GOST.  (5).  To.  (6).  Froa. 
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Flanges  steel  welded  into  joint  on.  (8)2  The  sane 
projection  or  indentation. 


luici^Oin 


1 

4.2.  4.3. 

Fig.  A. 2.  flange  steel  plane  welded 

a 1 1 * — v - 

4.4.  4.5. 

oa  Py-2,5;  6 and 

kg/cs*. 

Pig.  A. 3.  Flange  steel  plane  welded 

on  Py  — 16  and  25 

kg/cs*. 

Pig.  A. A.  Plnsge  steel  welded  into 

joint  to  ry-2.5.  6; 

Id;  and  25  kg/cs*. 

Pig.  A. 5.  Flange  fron  steel  welded 

into  joint  ea  p,-40 

and  6A  kg/cs*.  a)  with  projection; 

b)  with  indentation 
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Pages  51  and  52. 

Table  4.9.  Rark/brands  of  steel,  used  foe  the  flange  joints 

of  tebea. 


HaMts«M<>aaMN« 

jcra.ni 

TSI7 

aaa.ifHHt 

III* 

^■/eiinepaTyp*  tcim««ocmtcjc 

• *C.  m 

M0 

350 

400 

425 

rrr 

CTl.lb- 

ii uc  njockMe  npn* 
B3p  II UC 

2.5:  6.  10; 
16;  25 

Ct.  3; 

Ct  4; 
MCr.  3 h 
MCt.  4 

— 

— 

— 

<D.ia*ilU  CT.1  MiMUC 
DpMnapMue 
■ CTUK 

2.5*  6;  10; 

16;  25 

MCr.  3: 
MCt.  4; 
Cr.  3 m 

Ct.  4 

20  h 25 

40:  64 

20  n 25 

3a/iyuiKH  J 

ttauc  (U'Xtm 

CT11WHM< 

2.5:  6:  10. 

tfctt 

Cr.  3 h 

Ct.  * 

20  m 25 

40;  64 

20  « IS  1 



Bostu  no.iyea- 
ctmc  c tuecTH- 
rp*HH  rt  i iMi/i- 

Kul 

2.5:  6.  10; 

16.  25 

Ct.  J*; 

Ct.  4 a 

Ct.  3 

25  a 35 

It ) 

11]  min. kh  tnyx- 

CTopuhllHC 

40;  64 

35  n 40 

1 iAkm  mhctuc 
UieC'TttrpAHHMC 

2.5c  6.  10; 

16.  25 

Ct.  3 m 

CT4 

20  n 25 

40  54 

25  a 30 

no) 

UiaAAM  4NCTMC 

40.  *4 

Ct.  3:  20 

£T  M « & nd.  J 
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Rotes:  1.  Steel  of  brands  HSt.. 3,  HSt.4,  St. 3,  St. 4 

asd  St.  5 - according  to  GOST  380-60;  20,  25  and  35  - 
according  to  GOST  1050-60. 

2.  Chain  wheel  designated  tradesark  of  steel  bolts  for 
flanges  according  to  GOST  1255-54  *. 

Key:  (1).  Designation  of  part.  (2).  Conditional  pressure  P 

in  kg/ca*.  (3).  Teaperature  of  heat  carrier  in  °C,  to. 

(4).  Flanges  steel  planes  are  welded.  (5).  Flanges  steel 
welded  into  joint.  (6).  Plug/silencers  flanged  planes  are 
steel.  (7).  Bolts  are  seaifinished  with  hex  head.  (8).  Pins 
are  bilateral.  (9).  Huts  pure/clean  hexahedral*  (10).  Hashers 
are  pure/clean. 
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Kaj:  (1).  tube  in  (2).  the  outside  diaeeter  D b a a. 


(3). 

the 

diaaeter 

of  the 

bolt 

circua ference 

D»  in 

thickness 

b in  an. 

(5). 

the 

weight  of  one 

flange 

(6). 

Flanges.  (7). 

GOST. 

(8). 

thread.  (9). 

Fastener  s 

one  connection.  (10).  bolts  on.  (11)'.  nut  according  to 
GOST.  (12).  Packing  are  Paronit.  (13).  length  in  an.  (14). 

bolt.  (15).  thread.  (16).  a quantity  in  pcs.  (17).  Height 

in  kg.  (18).  one  nut.  (19).  total.  (20).  bore.  (21). 

■eight  of  one  packing  in  kg. 


Page  53. 

■hen  the  conditional  pressures  of  reinforcenent  and 
conduit/aani folds  do  not  coincide  (in  the  absence  of  the 
corresponding  reinforcenent),  it  is  possible  to  apply  flanges 
into  snaller  conditional  pressure#  but  with  the  sane 
coupling  diaensions.  the  possibility  of  this  replace  sent  at 
different  conditional  pressures  and  passes  of 
conduit/aani  folds  is  reflected  in  Table  4.14. 
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**j:  (1).  tube  in  aa.  (2).  the  outside  diaaeter  D in  aa. 
(3).  the  diaaeter  of  the  bolt  circuaference  Da  in  an.  (4). 
thickness  b in  aa.  (5).  the  weight  of  one  flange  in  kg. 
(6).  flanges.  (7).  GOST.  (8).  thread'.  (9).  Fasteners  for 
one  connection.  (10).  bolts  on.  (11)  • nut  according  to 


GOST. 

(12). 

Packing 

are 

Paronit.  (13). 

length 

in  a a. 

(1*0  • 

bolt. 

(15). 

thread. 

(16). 

a 

quantity  in 

pcs. 

(17). 

one 

bolt. 

(18). 

total. 

(19). 

one 

nut.  (20). 

bore. 

(21)  . 

the 

weight 

of 

one  packing  in 

kg. 

DOC  * 78009404 

PIGS 

m 

Key:  (1).  tube 

in  aa. 

(2)  - 

flanges.  (3) 

. Fasteners  for  one 

connection.  (4). 

Packing 

are 

Paronit.  (5) 

. the 

i outside 

diaaeter  D in 

aa.  (6). 

the 

diaaeter  of 

the 

bolt 

circus fere nee  Dx 

in  aa. 

(7). 

thickness  b 

in 

aa.  ( 8)  • the 

weight  of  one 

flange  in 

kg. 

(9).  GOST. 

(10). 

thread.  (11). 

length  in  an. 

(12).  bolt.  (13).  thread. 

(14). 

a quantity 

in  pcs.  (15). 

weight  in 

kg. 

(16).  one 

bolt. 

(17).  total. 

(18).  a quantity  in  pcs.  (19).  nut  according  to  SOST. 
(20).  bore.  (21).  the  weight  of  one  packing  in  kg. 


I 


l 
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Key:  (1).  tube  in  (2).  flanges  A and  B according  to 

GOST.  (3)  • the  outside  diameter  D in  aa.  (4).  the  diameter 
of  the  bolt  circuaf  erence  Da  in  aa.  (5).  thickness  b in 
aa.  (6).  the  weight  of  one  flange  in  kg.  (7).  with 
projection  (flange  A).  (8).  with  indentation  (flange  B)  • 

(9).  Fasteners  for  one  connection.  (10).  pin  according  to 
GOST.  (11).  thread.  (12).  length  in  na.  (13).  weight  in 
kg.  (14).  pin.  (IS),  thread.  (16).  a quantity  in  pcs. 

(17).  one  pin.  (18).  total.  (19).  Ruts  according  to  GOST. 

(20).  one  nut.  (21).  washer  according  to  GOST.  (22).  one 

washer.  (23).  Packing  are  Paronit.  (24).  outside  dianeter. 
(25).  bore.  (26).  the  weight  of  one  packing  in  kg.  (27). 
in  aa. 
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4*  4.  Plug /silencer  s. 

For  the  conduit/aanifolds  of  heat  grid/networksf  are 
applied  three  types  of  plug/ailencers  according  to  GOST 
6973-59; 
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type  I - into  conditional  pressure  py-t  5;  8;  10;  16 

and  25  kg/cn*  with  saooth  sealing  surface; 

types  II  and  III  - to  conditional  pressure  Py~*o  and 
64  kg/ca* # plug/silencer  of  type  II  have  sealing  surface 
with  projection#  but  type  III  is  with  indentation. 

The  characteristic  of  plug/silencers  is  given  in  Table 

4.15. 


Fastening  aaterials  and  packing  for  flange  joints  with 
plug/silencers  are  accepted  in  accordance  with  Tables 
4.10-4.13.  The  aark/brands  of  steel  for  plug/silencers 
depending  on  conditional  pressures  and  passes  are  given  in 
Table  4.19. 


4«:5.  Gasket  coapeasators. 


In  thernal  grid/netvorks  apply  steel  gasket  coapeasators 
into  conditional  pressure  to  16  kg/cs *4  one-vay  (Fig* 
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4*8)  and  bilateral  (Pig.  4.7). 


Sasic  dimensions,  weight  and  the  greatest  coapensation 
capacity  of  these  compensators  are  given  in  £able  4.16  and 
4*17. 


The  calculated  compensation  capacity  of  gasket 
compensators  is  accepted  than  lower  indicated  (see  Tables 
4»  18-4.17)  upon  value  z,  which  considers  the  insufficient 
accuracy/precision  of  the  manufacture  of  compensators  and  the 
possible  coapliance/pliability  of  fixed  supports. 

During  the  determination  of  the  dimensions  of  the 
canera/chaabers,  is  considered  the  adjusting  length  of  gasket 
compensators  determined  by  the  formula 

Lytr—  A — XMM,  (4.1) 

where  A is  length  of  compensator  ia  am  (see  Tables  4.16 
and  4.17); 

t - the  unusable  compensation  capacity  in  na;  they 
accept  according  to  table  4.18. 


* 


The  value  of  quantity  Lrer  is  taken  according  to  Zable  4.19 


PAGE 


table  4.1*.  table  of  aataal  interchangeability  of  flanges  to 
different  coeditioaal  pressures  according  to  GOST  12  34-54  *. 


10 

16.  10 

25:  16. 

10 

10  1 

- 

25 

- 1 

1 ■*  1 

25.16 

10  I 

- 1 

25.16 

10  I 

- ! 

25 

(<Q)  l.lf  Py  B 

KJC/CM* 

6 | 10  | 16 

I » 1 

40  i M 

Py  a K stjcu' 
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*•?:  (1). 
in  kg/cn*. 


Pig. 

4.6.  Compensator  gasket 

one-waj. 

1 - 

boosing;  2 - branch  connection 

with  ring; 

3 - main 

bush; 

4 - botton  box;  5 - 

packing; 

6 - nut; 

7 - bolt 

3 - 

washer. 
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Pig.  4.7.  Compensator  gasket  bilateral. 


1 - boosing;  2 - 

branch 

connection  with 

ring; 

3 - sain 

bosh;  4 - bottoa 

box;  5 

- packing;  6 

not; 

7 - bolt 

8 - vasker. 
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Table  4.15.  Plug/silencers  flanged  flat/plane  steel  on  ^ to 
04  kg/cn*  (according  to  GOST  I97J*5J(. 


0.-.7  | lr*S  | 

:s 

r.s  | ns  | 

F*~ 

ft. s?  | | ins  | 


o.n  | n.ui  | i | I 


...•|  US  | 

H*l 

■«  1 1 

no 

m I 19*. 


Iftft  I ?|5 


:«5 


| I » 


4.4  | 215 


S 3 | 3lS 


22  | 3.41  | 4.3S  | :■»  | 170  | 3>  | 


EM 


s.j  | :7n  | :m  | 


i *-  i 

| Ml 

1 

1 

3»»  | 

31 

;*•  | r*y 


am  | s«» 


8.47  | J O 
10  | 3j5 

" 11.1  I 


».•  | | 


12. t | Sul  | 4iO 
22  T7.S  I 3.0 


| JfO  | 2.0  | VO  | in  | in.*.  | 7 i } VI'  I 4»  | r.,7  I 1.1 


| | M»»  I 3.  | 13  H | 14  4 | 4H  | 2*1  | 4i  | .3.4  | 7I.V 


15.3  | | 29S  | 34  | 21.1  j 32  | JTO  | 3I«>  | 4u  | 32.0  J ...3 

11.7  | 37S  | 3.0  | 34  | *27.9  | 28. « | 4 iS  | 3*4  | | 42.4  j 0.4 


3>.4  | 4 IS  | 3ni  | 44  | 4-..I  | 47.4  | 4M  | eft  | Sx  • 


u.,3  | u4  | MO  | 4 <>  | | 41  7 | 9. .4 


5*3  | Sj S | *>4  | I'.I.V  | l.M.i. 


S'. I I H».3  I 5*5 


b«i  I *;«!  | bit  | 30  I 78.il  M | U..  | ei  I II4.S 


iftft  J Tim  | 72*.  J M I l.*i  | in  | 770  J 4*.  | l"4  | M» 


4*  I 141.9  | 


SC  t*M  | -»  | 44  | .11  | ft..*  | W*  | 52  | W | tftTw  | Pel  \ M | 424.1  j - | \ ~ ~ \ * | - I *'  | ~ 

w Ti.«  i ii»  r«r  p.rf.r..~|M~i>  I I - i - i - i - i - i -•  - i - - 1 - l - i - - i - 

■»  ■*»  | ■"»  | > | «u  [ ■*»  I n-«  .«  K’|-|-|"|-|-|  - - I . - - | I - I - - | - 


Key:  (1).  Type.  (2).  tube  in  sa.  (6).  kg/cs*.  (4).  the 

outside  diaaeter  D is  as.  (5).  tka  diaaeter  of  the  bolt 
circusference  C,  In  (6).  thickness  b is  as.  (7). 

Might  is  kg. 
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not*:  1.  Is  tllM/lMUtd  the  manufacture  of  the 
housing  of  compensators  + ux»  an  of  one  shell. 

2.  Size/dinensions  A and  Z are  given  with  completely 
advanced  branch  connection  of  cospensator. 

3.  Ill  parts  of  conpcnsators,  except  bolts,  are 
aannfactured  froa  steel  of  brand  St.  3 according  to  GOST 
380-60;  bolts  are  aanufactured  froa  steel  St.  5 according 
to  GOST  380-60. 

4.  Two  or  three  of  front/leading  or  averages  of  riag 
of  gasket  packing  froa  aain  bash  are  fulfilled  froa 
thernoresi8tant  rubber  of  the  sane  cross  section*  as 
asbestos  rings.  In  water  theraal  grid/networks  is  a pplied 
heat-resistant  rubber  according  to  GOST  7338-55. 


8*7:  (1)«  The  internal  dianeter  of  gasket  cospensator  >Dy  in 


an  (cod* 

88).  (2). 

Size/dinensions  in 

an. 

(3). 

Area  of 

connection 

accord ing 

to  outside  dianeter 

F 

CH 

in 

ca*.  (4) 

packing-cord  of  the 

aerk/brand  API  or 

At 

GOST 

5152-55. 

disaster  or  the  sides  of  sguare  in  aa.  |6) . a quantity  of 
rings  in  pcs.  (7).  in  an.  (8).  cross-sectional  area  fH  in 
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ca*.  (9).  Bolts.  (10).  disaster.  (11).  quantity  n in  pcs. 
02)*  Total  weight  in  kg.  (13).  Greatest  coapensation 
capacity  in  a a. 

Page  59. 

Oaring  the  incoaplete  use  of  a coapensation  capacity  value  Lycr 
accepts  that  which  was  decreased  and  deternine  fron  the 
foraula 

lyet  * ^ — Z — (<Jp«c  i — A/)  M . (4  -2) 

where  °p««  is  the  cal  owl  at  ed  coapeasatioa  capacity  of 

coapeosator  ia  aa  (see  Table  4.19); 

A l * the  coaplete  theraal  elongation  of  the  designed 
section  of  conduit/aanifold  in  aa. 


Coaplete  theraal  elongation  is 
foraala 


AI  = aL  (/-/„..)  mm. 


deterained  fro*  the 


(4.3) 


where  a is  a coefficient  ef  the 
steel  in  aa/a°C; 


linear  expansion 


of  tube 


L 


the  distance  between  fired  supports  in  a; 
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t - calculated  temperature  of  heat  carrier  in  °C; 

f«-’  — the  calculated  teaperature  of  surrounding  air  for 
tlte  planning  of  heating  in  °C. 

The  assenbling  length  of  gasket  coapensator  T considers 
the  teaperature  of  surrounding  air  during  the  installation 
of  conduit/aanifolds  and  it  is  deterained  froa  the  for  aula 

Lttomr  = tycr  — 0,012  (/*  — L , (4.4) 

share  t*  is  the  teaperature  of  serrouadiag  air  at  which  is 
conducted  the  installation  of  conduit/aanifcld  in  °C . 
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Table 


4.17.  compensators  gasket  bilateral  on  HM  259  8-61 


y C.ImBMMM 
np>  x«i  C4.ib- 

M n MM 

(3) 

(*4) 

HHki  IIHIO 

06uimA 

KomncHCN* 

KOSlICNCITopi 

■ec  (npw 

pyiouiaa  mo- 

A 

A\ 

/*»>  M Kt 

ebonite  Tb 

(uiO't’P  n>» 

• MM 
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lotes:  1.  Resaining  siza/diaansions  «r«  accepted 
according  to  table  4.16;  in  this  case  a quantity  of  rings 
of  packing  and  a guantity  of  bolts  are  doubled. 


2m  If  according  to  designs  is  necessary  branch  conduit 
froa  housing  of  coapensator,  is  allow/assuaed  increase  in 
length  of  housing  a.  by  value,  equal  to  outside  diaaetar 
of  branch/shunted  conduit/aanifold. 


3.  Size/diaension  A is  given  with  coapletely  pushed 
forward  branch  connection  of  conpensator- 


4.  Material  - see  notes  3 and  4 to  Table  4. 16. 


Key:  (1).  The 

internal 

as  (code  on 

HI)  . (2). 

aeight  (with 

Aa)  in  kg. 

in  ns. 

diaaeter  of  gasket  coapensator  -Z 2 in 

O' 

Size/diaensions  in  aa.  (3).  Total 
(4).  Greatest  coapensation  capacity 
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Table  4.16.  Value  of  .uantit;/ 


Uy:  fl).  The  internal  dianeter  of  gasket  conpensator  CDy  in 

an.  (2).  Value  z in  aa.  (3).  one-way  gasket  conpensator. 
(«)•  bilateral  gasket  conpensator. 

Table  4.19.  Adjusting  length  and  the  calculated  compensation 
capacity  of  gasket  compensators. 
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■ote.  Table  gives  the  adjusting  length  of  gasket 
coapeasators  during  the  couplets  utilization  of  the 
calculated  coapensation  capacity. 


Key:  (1).  The  internal  diaacter  of 

aa.  (2).  Adjusting  length  of  gasket 
(3).  Calculated  coapensation  capacity 
In  aa.  (4).  one-way.  (5).  bilateral. 


gasket  coapensator  in 

coapeasator  Zu„  _ in  aa. 

Jcr 

of  gasket  coapensator 


Page  60. 

L I 

4.6.  Corrugated  coapensators. 

| 

By  the  institute  Gipronefteaash  [State  scientific 
•esearch  and  Planning  Institute  of  Petroleua  Hachinery 
Hanufacture]  are  developed  the  corrugated  coapensators: 
general-  purpose  of  the  hinged  type  (Fig.  4.8)  and  axial. 

Coapensators  are  Bade  for  tubes  by  internal  dianetar  oy- iso-moo 
aa  to  pressure  fy-ie  a ad  25  kg/cn*  at  the  taaperatare  I 


of  heat  carrier  to  «S9*c 
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Hinged  type  coapensators  are  incorporated  in  into  the 
coadnit/aani folds  of  different  configuration  and  provide  the 
compensation  for  considerable  thernal  elongations,  working  on 
bending  in  one  plane  around  the  axle/axes  of  its  hinge 
joints.  Exaaple  of  the  arrangeaent/position  of  hinged 
compensators  on  section  Z of  the  figurative  configuration  is 
shown  in  Pig.  4.9.  Table  4.20  gives  the  greatest  one-way 
angles  of  curvature  of  hinged  type  general-purpose 
coapensators,  while  in  table  4.21  the  coapensation  capacity 
of  z-shaped  circuit  depending  on  the  distance  between 
centers  of  hinge  joints  and  nuabers  of  waves  of 
coapeasator. 

The  axial  compensators,  compression  and  elongation,  are 
establish/installed  in  straight  sections  of  conduit/aanif olds. 
The  value  of  the  coapensation  capacity  of  one  wave 
depending  on  the  diameter  of  conduit/aanifold  and  paraaeters 
of  beat  carrier  for  axial  coapensators  is  given  in  table 
4.22. 


for 

the 

aanufacture 

of 

corrugated 

coapensators,  are 

applied 

the 

aaterial  of 

the 

flexible 

cell/eleaent  Kh18n9T, 

the  aaterial  of  welded  branch  connections  - steel  20. 
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*,,k#r  of  omm  cotpM»tor  froa  2 to  10. 


Pig.  4.8. 

Coopeasator  corragated 

gonor al- purpose  of  hinged 

typo.  1 

- hinge  joint; 

2 - seniring  Uniting;  3 - 

flexible 

cell/eleaeat ; 4 

- ring 

supporting/reference;  5 - 

shell  conical;  6 - ring 

band; 

7 - branch  connection;  8 

adaptors 

9 - pi  n ; 10  - 

shell 

is  cylindrical. 

m 
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Table  4.20.  Greatest  one-way  angles  of  curvature  of 

p 

general-purpose  compensators  with  *=25  kg/cm  . 


"771 

y c.i«>bnmA  npo- 
ma  Koianeec  i- 

Topa  Oy  • MM 

Hjiioo.ii  time 

oiN«>cropoiiHHc  yr.iu 
np*  w»*r.vc  ao.j« 

h irwAa  vi 

1 

1 

* 1 

6 

1*1 

~!O0 

I 

»•  1 

14* 

afl 

• 

1 

6*  .’4'  | 

12*18' 

2S> 

2*i3' 

i 

1 

6*>»'  | 

12*18' 

2* 

1 

0«  | 

12* 

3b> 

1*55' 

1 

S*W'  j 

11*13 

•’  1 

1*50' 

1 

5*.»*  | 

- 1 

Key:  (1).  The  internal  diaaeter 

(2).  Greatest  one-way  angles  of 
naaber  of  waves. 


of  coapensator 
curvature 


with 


in  aa. 
the 
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aw  ’ 


R/' 


2 ?, 

l 

; 4^J 


m f 

~7r' 


-Jj  - 


Pi<J»  *•  9.  Z-shaped  circuit  of  application/use  of  hinged  type 
two  general-purpose  compensators:  a)  in  state  of 
installation ; b)  preliainary  bracing;  c)  in  running  order;  1 
- general-purpose  compensator  of  hinged  type;  2 - fixed 
support;  3 - directing  support;  Lt  - distance  between 

centers  of  hinge  joints;  L0  - distance  between  fixed 
supports;  mt  - one-wny  angle  of  curwature  of  conpensntor;  a 

capacity  of  conpensator;  »<•-  half 


conplete  compensation 


DOC  - 78009404 


/(,(/ 


of  coaplete  coapensation  capacity  of  coapeosator  and  value 
of  preliainary  bracing. 

Tabla  4.21.  The  coapensation  capacity  of  the  z-shaped 
circuit 


r/)  (Q.) 

Ko.iMMfcrao  ton*  KnjVMmn 

a««C*T-<D..n  •«*.!»»  njunffl 

1 pj«  k«  MacNcampa 

PtCCToSMHC 
MCA  1 V ••ClWtl 

Ul.tpNN|f  a 

Li  a MU 

11  "JIM  at  K'iM< 
ncMo*'>vimu.i« 
cn>ic  .r-H  cu 

A a mm 

1 

0 

4*4) 

3 

4 

SKO 

i 

•»  1 

• 

IJ'JO 

2 

bSO 

6 

« 

1714) 

• 

2800 

8*7:  P)*  Quantity  of  coapensators  iq  aaseably.  (2)  . 

Quantity  of  eaves  of  one  coapensatort  (3).  Distance  between 
center a of  hinge  joints  L,  in  an.  44).  Coaplete 
coapensation  capacity  h in  a a. 
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Chapter  5. 


DBAIIAGE  DEVICES  OP  COMDOIT/HAMIFOLDS. 


5.1.  Draioage  of  water  theraal  grid/petworks. 


Por  the  draioage  of  the  conduit/aanif olds  of  water 
theraal  grid/networks  and  condensate  pipings*  provide  for 
settiag  up  at  the  lowest  points  of  the  conduit/aan if olds  of 
devices  for  the  descent  of  water  (drains)*  but  at  peaks  - 
let-offs  of  air  (air-escape  cocks)  (Fig.  5.1  and  5.2). 

On  branches  froa  the  basic  coed uit/ aasif olds  of  draia 


and  the  air-escape  cocks  before  the  catch  branch  do  not 
establish/install;  after  catches  with  the  diaaeter  of  tubes 
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300  ■■  and  above  ace  establish/installed  either  the 

air-escape  cocks  or  drains  depending  on  the  direction  of 
gradient/draft  on  branch.  Drainage  of  branches  with  the 
saaller  diaaeters  of  tabes  is  produced  because  of  unbolting 
of  the  flange  joint  of  catch. 

If  on  section  are  vertical  clinbs  of  condait/aanif olds 

(transfer/transitions  through  the  railroad  and  the  like)  # at 
the  lover  point  before  the  lift  is  establish/installed  a 
drain#  and  at  higher  transition  point  - air-escape  cock. 

lith  the  local  bendings  of  conduit/aanifolds  in  vertical 
plane  with  height/altitude  to  1 a the  setting  up  of 
air-escape  cocks  is  optional.  Por  drains  and  air-escape 
cocks#  is  provided  for  the  fitting  into  the  conduit/aanifold 
of  branch  vith  end/face  under  coupling  or  flanged 

reinfprcesent  (valve/gate  or  catch). 

la  each  drain  or  air-escape  cock#  are 

establish/installed  the  valve/gate  or  the  catch.  Conditional 
passes  of  branch  and  close  fitting  valve  accept  identical. 
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Vif*  5,1.  btapUri/tfproiinU  circa!  t of  arraageaent  of 

drains  and  air-escape  cocks  on  conduit/sanifolds  of  water 
theraal  grid/networks. 

ley:  (1).  Gradient/draft.  (2).  Pros. 

I - feeding  conduct;  II  - return  conduct:  1 - sectionalized 
catches;  2 - ait-escape  cocks;  3 - drains;  4 - cut-off  fitting 
on  crosspiece;  5 - cut-off  fitting  on  branch  pipe;  6 - check 
drains  on  crosspiece. 


Pig.  5.2*  Ixeaplarj/approxiaate  circuit  of  arrangeaent  of 
drains  and  air-escape  cocks  during  condensate  pipings. 


1 - 


sect iona lining  catches j 2 


air-escape  cocks;  3 
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Pig.  5.3.  Circuit  of  one-way  draining.  1 - drain/vented 

condait/aanifold;  2 - lu  12#  1,  - length  of  the 
drain/vented  sections  of  conduit/aanifpld  by  diaaeters  D1#  d, 
and  D,  and  by  gradient/drafts  iJV  i:t  and  i,;  D - diaaeter 
of  drain. 

Page  62. 

*he  diaaeters  of  drains  are  deterained  of  the  condition 
of  the  descent  of  water  of  the  drain/vented  section  not 

■ore  than  after  5 h. 

ht  the  speed  of  water  in  drainage  line  on  the  order 
of  1 a/s  the  diaaeter  of  drain  with  one-way  draining  (Pig. 
5.3)  ia  deterained  froa  the  foraula 

_ _ .V  ~tT 

D -=  D^a  y « ». 


(5.1) 
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vhere  d„  p is  the  gives  ditMttr  of  the  drain/vented 

condeit/eaaifold  in  ■;  it  is  the  overall  length  of  the 
drain/vented  cond  uit/aanif  old  is  a;  >np  is  the  given 

gradient/draft  of  the  drain/vented  coadoit/aaaifold ; a - the 
coefficient,  depending  on  the  coefficient  cf  the  consuaption 

of  the  close  fitting  valve:  for  valve/gate  a = 0.0144,  for 

catch  a * 0.011;  n - the  coefficient,  depending  on  the 

tiae  of  the  draining  of  the  section  t 

h tam$  1 ftmzf  . 45 

S /»4  » 
a f*3  * /NbO.50 
a fv2  • Sa0.72 
« r«l  a rt«l 

The  given  diaaeter  of  the  drain/vented 
condait/aanifold  is  deterained  froa  the  foranla 


Dap 


/>i/|  -4-  P./i  -f . . . -f  D„ln 
rit 


(5.2) 


The  given  gradient/draft  of  the  drain/vented 
condait/aanifold  is  deterained  froa  the  foraula 


, M11A1  .. 

<np  = . (a..i> 

Zn  fora  alas  (5*2)  aad  (5.3):  1*,  lt(  ....  1^-  the 

length  of  the  drain/vented  sections  of  coaduit/aanif olds  in 
a by  disasters  db,  D*»  ...,  Dn  in  a with  gradient /drafts 

it*  i*  *•  ••••  in . 


With  bilateral  draining  (Pig*  5-4) 


the  diaaeter  of 
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draio  is  deterained  fros  the  foraula 

Dm=  V D\  -f  D~n  m,  (5.4) 

i*«re  -On  are  the  diaaeters  o t draias  of  the  first  and 

second  sections  of  conduit/nanif  old.  defined  separately  for 
each  section  as  with  one-way  draining  by  foraula  (5.1).  in 


For  the  facilitation  of  calculations  according  to 
foraula  (5.1)  by  Bosenergoproyekt  ^Planning  office 

of  the  Boscow  Regional  Administration  of  Power  Systea 
Banageaent ] is  constructed  the  noaograa  with  n * 1 (Fig. 

5.5). 

The  diaaeters  of  air-escape  cocks  Bust  be  2-3  tines  of 
the  less  disaster  of  drain,  but  it  is  not  less  than  15 

■a. 

It  is  allow /ass used  to  accept  the  disasters  of  drains 


and 

air- 

■escape  cocks 

without 

special 

calculations  depending 

on 

the 

diaaeter  of 

the  draia/vented 

conduit/aanifold  (table 

5.1 

and 

5.  2)  . 

It 

is  necessary 

drainage 

reinforceaeat  to  furnish 
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possibly  nearer  to  the  drain/veated  conduit/ sanifold  for  the 
device  of  cosson/general/total  heat  insulation.  The  ninisua 
height/altitude  of  branch  for  the  connection  of  flanged 
reinforceaent  is  given  in  table  5.3,  vhile  the  sin  isos 
height/altitude  of  branch  froa  water  and  gas  lines  for  the 
connection  of  coupling  reinforceaent  - in  table  5.4. 

■ith  above-grade  packing  for  even  sore  approaching  of 
drainage  device  the  basic  conduit/aanifold,  is  applied  the 
construction  of  drain  device,  given  in  Fig.  5.8. 

During  the  arrangeaent/position  of  drains  in 
caaera/chaabers  or  asseablies  of  through  tunnels,  drainage 
conduit/aanifolds  feed  to  pit  in  the  bottoa  of  the 
caaera/chaaber  or  tunnel  separately  for  each  tube  and  do 
not  unite  into  collector/receptacles  or  into 
coaaoa/general/total  discharge  pipes. 
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Table  5*1.  Diaaeters  of  branches  and  close  fitting  valve 
for  drains. 


ycJoiNMft  npoinj  uiryuepa 
■ aanopMO*  jpMarypw  D 

• MM 


90-125 

150-175 

J0O-3S0 

300-400 

450 — 500 

000-700 

900-000 

90 

so 

90 

too 

ISO 

300 

230 

Kay:  (1)-  The  internal  diaaeter  of  conduit/aanif old  /2y  i 
(2).  To  70  on.  (3).  The  internal  diaaeter  of  branch 
and  close  fitting  valve  in  aa. 


Table  5.2.  Diaaeters  of  air-escape  cocks. 


yC40MM^  llpOXOA  Tpy6unpo»OA«  Dy  • MM 

25-90 

1U0-I30 

1 75-300 

yuoMMfl^ipotni  .ojxyuiHHKa  Dfl  • *M 

IS 

30 

25 

The 

internal 

diaaeter 

of 

conduit/aanif old  0 

The 

internal 

diaaeter 

of 

air-escape  cock  /)y 
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pig.  5.4.  Circuit  two  of  outside  draining.  1 - first 

section  of  the  drain/vented  conduit/aanif old;  2 - second 

section  of  the  drain/vented  conduit/aanif old;  3 - drain;  rM, 


equivalent  dianeter  of  drain  vith  bilateral  draining. 


Fly*  5. 5.  iMogrta  foe  lotMilali)  tho  diiiotecs  of 
roinforcoaoot  for  tho  do scent  of  water  froa  conduit/aaaifold 
ia  the  gives  diaaatar  of  tho  drain/vented  conduit/aaaifold 
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fit 


in  nn;  („p  is  tile  given  gradient/draf  t of  the 
drain/vonted  coadnit/nanif old ; D - the  dianeter  of  drain 
with  one-way  draining  in  nn. 

Bran pie.  To  deter nine  the  dianeter  of  drain  with  bilateral 
draining.  It  in  given:  for  section  I - *»,„-»?  .*■  £/-« «;  .p~«.uu. 
for  section  II  - u /-*»*.  np_ o.^. 


Connecting  in  series  points  1-2-3  and  1a-2*-3'v  we  find  the 
dianeter  of  drain  with  one-way  draining  in  point  4 for 
section  1,  !»,-»  nn,  and  in  point  4*-  for  section  II,  p(|  -iw 
nn.  Connecting  points  4-5  in  point  6 we  find  the 
equivalent  dianeter  of  drain  with  bilateral  draining , 

Key:  (1).  Catches.  (2).  Valve/gates.  (3).  The  overall  length 

of  the  drain/vented  conduit/nanif old.  (4) . Dianeter  of  drain 

with  bilateral  draining. 


Pag*  64. 


■ith  the  evacuation  of  the  lowered  fron 


conduit/nani folds  water  by  novable  punps  expedient  to 
evacuate  water  directly  fron  conduit/nanif olds,  for  which 
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with  the  open  end  end/faces  of  drainage  tubas  are 

•stabl  is  h/ia  stalled  the  coqpiiog  heads  (fable  5.5)  for  the 
connection  to  then  of  flexible  hoses.  Coupling  heads  can  be 

applied  type  II  - grip-type  with  the  aale  thread  for 

screwing  up  into  coupling  valve/gate  or  fcr  connection  with 
tube  with  the  aid  of  clutch  and  type  III  - coupling  with 

the  fenale  thread  for  turaing  on  of  head  to  drain  pipe. 


If  drainage  conduit/aanifold  has  a diaaeter  of  aore 
than  80  aa,  coupling  head  is  establish/installed  on  the 
special  branch  before  the  catch. 


4 


DOC  » 78009405 


Fig*  5*6*  Construction  of  drains  during  water  theraal 
grid/nst works  and  condensate  pipings  and  of  starting/launching 
drainages  on  steas  lines  (version  1).  1 - drain/vented 

conduit/sanifold  by  the  internal  dianeter  2 - branch;  3 

- catch  or  valve/gate;  4 - the  sane,  only  for  the 

starting/launching  drainage  of  steas  lines  with  P,  i s- 
kgf/cs;  5 - isolation/insulation* 

Table  5.3*  Binisua  height/altitude  of  branch  for  the 
connection  of  flanged  reinforceaent  on  drainage  devices  with 
pyV;t5  kg/ca>  (Pig*  5.6). 


Key:  (1).  The  internal  diameter  of  drainage  device  i in 

mm.  (2).  Minimum  height/altitude  of  branch  H in  mm. 


I 
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9iDl«  5.8.  ttaiau  height  of  broach  ad  the  leagth  of 
tkroo*  for  coBooctioB  of  coapliag  reiaforceaeat  of  drainage 
devices  Bith  p,<  i«  kg/cn*  and  t 4 225«C  (Pig.  5.7). 


h\ 

yooBNiiir  iipuiox  jpe- 
Naatuoro  ycrpoHcraa  b 

• MM 

15 

20 

26 

32 

40 

SO 

80 

Mi'HwL Ah. to  nucoTk 
uiTyuepa  H a mm 

65 

05 

70 

70 

75 

75 

80 

l no  TOCT 

a MM 

14 

16 

18 

20 

22 

24 

30 

*•1*  O)*  **•  iataraal  disaster  of  draiaage  device  l)y,  i 
bb.  (2).  Dial  bob  heigkt/alt  ituda  of  fcraach  ■ ia  bb.  (3). 
length  of  thread  1 accordiag  to  cast  8357-52  ia  a a. 


Pig-  5. 7„  Broach  for  coaaactioa 
- draia/veated  coBdait/aaaifold  by 
2 - broach. 


of  coapliag  raiaforcaaaBt. 
the  intaraal  diaaatar  JPy; 


T3U 


Pig-  5*8-  Coaatractioa  of  draiaa  oa  voter  tharaal 
grid/aataarha  aad  coadaaaara  aad  of  atari iag/laaachiag 
drainages  on  steaa  lines  «ith  />*.#<  2 2 kg/ca*  (version  2).  1 
* drain/vented  condo it/aanifold  by  the  iatarnal  diaaatar 

2 - drainage  conduit/aanifold  by  the  intaraal  diaaatar  J>rl 

3 - catch  Ur  valve/gate;  I - support  - claap  aad  a of 


atrip  ataal 


DOC  * 70009405 


BAGS 


Fig.  5.9.  Coupling  head,  a)  type  II  -grip-type;  b)  type 
III  - coupling. 


Table  5.5.  Coupling  heads  according  to  GOST  2217-54  (Fig. 
5.  9)  . 


yr.vHNi. 

44 

fl^TpvrtHaa 

(HjKcc 

• *4 

L Dy  a mm 

D 

O, 

D, 

o. 

' 

pC  It,  >3  J 
■ IIOUM  j \ 

i&fiVj'flrin 

» 

to 

r. 

» 

42 

29 

!»» 

1 

0.1o7 

O.lub 

40 

3? 

j a 

54 

58 

33 

20 

«*, 

O.jnS 

0 21 

80 

50 

67 

72 

37 

22 

2 

0..8.' 

70 

s: 

h8 

33 

88 

41 

25 

v/, 

0.4*« 

0.532 

80 

69 

76 

ua 

45 

.8 

3 

0.nJ2 

0.722  | 

Rote.  The  housing  of  coupling  heads  is  sanufactured  froe 
the  cast  iron  of  brands  kc30-6  or  kc30-3  according  to  Gost 
1215-59.  Coupling  heads  supply  completely  together  uith 
rubber  packing  rings  according  to  GOST  6557-53. 

(1)«  the  internal  diaaeter  Oy  in  ns.  (2). 

Sise/diaensions  in  aa.  (3).  Pipe  thread  d in  inches.  («). 

Weight  in  kg.  (5).  type. 
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Page  65. 

With  above-grade  packing  at  height/altitade  nore  than  2 
a for  the  aaintenance  of  drains  and  air-escape  cocks  erect 
constant  staircases  and  area/sites.  Under  the  condition  of 
the  heating  of  drainage  tabes  because  of  their  packing  in 
coaoon/general/total  heat  insulation  with  basic  tube  it  is 
allov/assuned  to  abstract/reaove  drainage  reinforceaent  to  the 
asseably  of  conduit/aanif olds  or  to  lover  to  the 
it  earth/ ground.  * 

5.2.  Drainage  of  stean  lines. 


for  the  drainage  of  stean  linos*  are  provided  for  the 
sbarting/lau aching  and  constant  drainages*  and  also  the 
air-escape  cocks*  adjustable  tenporarily  for  start-up  tine 
(for  hydraulic  test)  • » 


Air-escape  cocks  are  establish/iastalled  in  all  peaks  of 
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steal  line;  start ing/laanching  drainages  on  steas  lines  are 
provided  for  in  all  lover  points,  before  vertical  cliabs, 
on  direct/straight  sections  with  the  incidental  grad ient/draft 
through  400-500  a,  vith  contrary  grad ient/draft  - through 
200-300  ■ and  before  the  reinforceaeqt  (Fig.  5.10).  All  the 
intercept/detached  sections  of  steaa  line  aust  have 

starting/launching  drainages.  At  the  points  of 
starting/launching  drainage  on  steaa  lines,  is  provided  for 

the  fitting  of  branches  vith  close  fitting  valve.  In  each 

branch  they  establish/install:  at  a pressure  pair  to  22 
kg/ca*  catch  or  valve/gate,  at  a pressure  pair  above  22 
kg/ca*  tvo  consecutive  valve/gates  - locking  and  regulating 
(drainage)  • 

The  diaaeter  of  branch  and  close  fitting  valve  is 
accepted  depending  on  the  diaaeter  of  steaa  line  according 
to  lable  5.6. 

Depending  on  the  aethod  of  isolation/insalation  of  steaa 
liaes  (by  aatte  finishes  or  shells)  it  is  possible  to 

accept  the  construction  of  drainages,  given  in  Pig.  5.6  or 
5.8.  The  siniaua  height/altitude  of  branches  for  a 
starting/launching  drainage  can  be  accepted  according  to 
'(able  5.7. 
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for  the  starting/launching  drainage  of  stean  11ms  Py  < 
25  kg/cn*,  can  be  applied  also  the  nonfreezing  drain  valve, 
developed  by  the  Irkutsk  branch  of  Gipronefteaash  (Pig. 

5. 11) . The  construction  of  starting/launching  drainage  with 
this  valve  is  given  in  Pig.  5.12. 

Condensate,  which  is  foraed  during  the  warning  up  of 
steaa  lines  froa  the  points  of  starting/launching  drainage, 
is  thrown  out  outside. 

Por  an  inproveaent  in  the  conditions  of  aainte nance 
during  the  warning  up  of  the  steaa  lines,  laid  in 
iapassable  channels  or  tunnels,  drain  pipes  should  be 
derive/concluded  beyond  the  Units  of  the  caaera/cha  aber  or 
tunned  into  channelization  type  series  arranged/located 
special  well. 

Por  the  braach/reaoval  of  condensate  froa  the  steaa 
liae  of  the  saturated  steaa  during  its  work,  are  provided 
for  the  constant  drainages:  in  all  lower  points  before 
vertical  cliabs,  on  direct/ straight  sections  with  the 

incidental  gradient/draft  through  400*500  a,  with  contrary  - 

through  200-300  m. 
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Constant  drainages  in  the  stean  lines  of  the 
superheated  stean,  as  a rule,  are  not  establish/installed; 
ho never,  if  stean  line  works  with  alternating/variable 
consuaption  pair  (disconnect iob/cutof f of  users,  the 
gradualness  of  the  introduction  into  action  of  users,  etc.}, 
of  pairs  during  soae  conditions/nodes  can  pass  into 
saturation  state.  In  such  cases  on  stean  lines,  are 
provided  for  constant  drainages  just  as  cn  the  stean  line 
of  the  saturated  stean. 


Constant  drainages  usually  are  conbined  with 


starting/launching  drainag 
drainage  in  stean  lines 


Then  at  the  points  of  constant 


0y$>  100 


establish/install  the 


so-called  pockets  (Pig.  5.13  and  5*14). 


The  diaaeter  of  pocket  is  accepted  depending  on  the 
dianeter  of  stean  line  according  to  Table  5.8. 
Characteristic  of  branch  with  welded- in  base  is  given  in 
Table  5.9. 


For  stean  lines  by  the  internal  diaaeter  Dy<ioo  an 


pocket  can  be  fulfilled  through  the  type,  gii 

5.15. 


in  Pig. 
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Constant  drainage  is  realize/accoaplished  through  drainage 
controllers*  The  diaeeter  of  conduit/aanifolds  and 
reinforcement  for  constant  drainages  can  be  accepted 
according  to  Table  5.10. 


Table  5.6.  Diaeeters  of  branches  and  close  fitting  valve 
for  the  starting/launching  drainage  of  steas  lines. 


[0  y momwA  apoxoi  BDponpoenit  Dj  ■ ami  JXoSJbka.  180—125  I 150—175  I 200—280  I 800—400  I 450—600  I 7<K>— 800  I 800— 12f© 


Kef:  (1).  the  internal  diaaeter  of  stean  line  0 y in  Ba> 

(2).  To  70  on.  (3).  The  internal  diaaeter  of  branch  and 
close  fitting  valve  in  an. 


i 


< 
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Fig.  5.10.  Bxeapl ary/approxiaate  circuit  of  arrangeaent  of 
starting/launching  drainages  and  air-escape  cocks  on  steaa 
lines.  1 - starting/launching  drainage;  2 - air-escape  cock; 

3 - sectionalizing  catch. 

Key:  (1).  Proa. 

Table  5.7.  The  ainiaua  height/altitude  of  broaches  H in  an 
for  the  starting/laaaching  drainages  of  steaa  lines  (see 
Tig.  5.6). 


koi  uiryucpa 

N JiopNnl  apua- 

• KSCfCM * 

ryp.  Oy|  * MM 

<16 

25 

. 10  1 

1 

25 

90 

90 

no 

140 

32 

100 

100 

130 

155 

40 

100 

no 

130 

155 

50 

no 

no 

130 

155 

50 

no 

115 

MS 

170 

100 

120 

130 

100 

IN) 

IS 

IS 

IS 

IS 

210 

150 

130 

140 

ISO 

220 

Key:  (1).  The  internal  die ee ter  of  branch  and  close  fitting 

valve  (K,,  in  an.  (2).  Conditional  pressure  in  steaa  line  Py 


la  kg/ca* 
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Fig.  5.11.  lonfreezing  drain  valvt  cy-H0.«.«  1 - boosing;  2 

- valve;  3 - flange;  4 - saddle;  5 - bashing;  6 - 
easier;  7 - ring  split;  B - shaft;  9 - staffing-box  seal; 


10  - cap/cover;  11  - flange  of  pressure;  12  - bushing;  13 

- lever;  1U  - washer;  15  - finger/pin;  16  - ring  spring; 

17  - pin;  18  - nut;  19  - screw/propeller. 


Fig.  5.12.  Construction  of  starting/launching  drainage  with 
noafreesiag  drain  value.  1 - steaa  line  by  tbs  internal 
disaster  2 - branch  by  the  internal  diaaeter  9 - 

drain  valve. 


hi 
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Fig*  S.  13.  Bruch  with  welded- la  base  (pocket)  for  the 

constant  and  starting/launching  drainage  of  stoaa  line.  1 
steaa  line  by  the  internal  diaaeter  pyl;  2 - branch  by 

the  internal  diaaeter  oyl  with  welded- in  bane;  3 - branch 

for  a starting/laaachiag  drainage;  4 - valve/gate  or  catch; 

5 - tube  for  constant  drainage;  6 base;  7 - 

isolat ion/insulati on. 


ley:  (1).  froa. 

Pig*  5.1*.  Branch  eith  plug/silencer  (pocket)  for  constant 
and  starting/launching  drainage  of  steaa  lines  oy>ioo  BBa  \ 

• steu  line  by  the  internal  diaaeter  V*  300-3  SO  Ba;  2 


m 

branch  by  the 

internal 

diaaeter 

oyi-i»  aa;  3 - 

flange 

ulded ; * - 

flange  of 

traaafer; 

5 - bolt;  6 - 

nut; 

DOC  « 78009*05  PICI  ^ j 

- packing;  8 - tube  foe  a constant  drainage;  9 - tube 

for  a starting/launching  drainage. 


Table  5.8.  Diaaeters  of  pockets. 


m 

yc.toaaMfl  npoxni  naponpon-n*  Dy  o mm 

100125 

ISO— ITS 

30O-2S0 

fi 

400—450 

500-400 

-«>- vn 

900-12  fj 

gg 

B 

B 

100 

B 

300 

B 

900 

330 

Key:  (1)-  The  internal  diaaeter  of  steaa  line  Dy  in  an. 
(2).  The  internal  diaaeter  of  pocket  Dy,  in  an. 


Table  5.9.  The  thickness  of  base  and  the  size/diae nsions  of 
the  joining  of  branch  (see  rig.  5.13) . 


v ^ 

yc.mnNMA  npnxni 

(t)  «*lTy»*p 

Toj.Jka  inuxuiM  . 

iy) 

k • MM 

7ET 

ssa 

• MM 

rpyf'M  Dy  a mm 

“y  « KiC/tM‘ 

mm 

Bi 

64 

25 

10 

64 

25 

10 

64 

ESI 

10 

100 

» 

51 

150 

10 

154 

158 

159 

200 

i 

200 

125 

264 

268 

169 

210 

i:o 

80 

« 

12 

10 

6 

172 

274 

1" 

220 

I 

210 

301) 

100  . 

ICO 

180 

15 

10 

* 

226 

231 

223 

290 

2S0  | 

-*»  1 

250 

246 

251 

253 

319 

310  | 

3 10 

3(J0 

150 

150 

320 

22 

15 

Eg 

350 

419 

r9 

400 

300 

307 

19 

353 

355 

3.52 

450 

140  | 

430  1 

400 

mm 

u 

fefl 

- 

M3 

- 1 

c~j: 

500 

350 

259 

r.j 

“ 

LzJ 

410 

- ! 

- 1 

500  * 

1 

| key:  (1).  Branch.  (2).  Thickness  of  base  in  aa.  (9).  in 
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aa.  (*) . The  internal  dianeter  of  tube  Dy  in  an.  (5).  the 

internal  dianeter  Cyi  in  nn.  (6).  bore  in  an.  (7). 

conditional  pressure  py  in  kg/ca*. 


Page  68. 

Condensate,  fcrning  in  the  work  of  steaa  line,  is 
abstract/reaoved  froa  the  points  of  constant  drainage  into 
coaposite  condensate  piping  or  throw  out  outside.  The 

branch/reaoval  of  condensate  into  condensers  for  the  return 
of  condensate  froa  users  can  be  realised  on  the  condition 
that  the  pressure  in  steaa  line  by  the  point  of  drainage 

exceeds  pressure  by  condensate  piping  not  less  than  on  1 
kg/ca*.  Special  condensers  for  a collection  incidental 
condensate , as  a rule,  do  not  lay. 

lith  the  parallel  packing  of  several  steaa  lines  of 

j 

different  pressur.es,  is  allov/assuaed  the  "cascade"  circuit 

of  the  branch/reaoval  of  condensate  with  the  bypass  of 
condensate  froa  steaa  line  vith  higher  pressure  pair  into 
the  pocket  of  the  branch/reaoval  of  the  condensate  of  the 

steaa  line  of  lower  pressure. 
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This  circuit,  is  possible  with  pressure  difference  pair 
sot  less  than  3 kg/cn*.  in  this  case  in  the  steas  line 
pain  low  pressure,  is  applied  the  branch  froa  welded- in  it 
fron  the  side  tube  for  the  intake  of  condensate  fron  the 
pair  of  higher  pressure. 


5.3.  Steen  traps  and  drainage  controllers. 

The  selection  of  drainage  controllers  is  produced 
depending  on  the  quantity  of  condensate,  which  is  forned  in 
steen  line#  and  the  pressure  differential  before  and  after 

drainage  controller. 

The  pressure  of  condensate  to  drainage  controller  takes 

as  equal  to  pressure  pair  at  the  point  cf  drainage. 

The  pressure  of  condensate  after  drainage  controller  is 

accepted:  when  selecting  of  the  type  of  drainage  controller 
- equal  to  pressure  pair  after  closed  drainage  controller 

* 


(with  the  branch/reaoval  of  condensate  into  stean  line  with 
lower  pressure  in  conposite  or  forcing  condensate  piping  - 
equal  to  pressure  pair  at  the  attachaent  point  of  drainage 


DOC  - 78009405 


PAGE 

MS 


codnntt  piping,  with  the  Jettisoning  of  coedeosate  la  the 

•tMapktr*  or  la  to  the  task,  «klch  la  iaparted  vitk 

atmosphere,  of  tha  equal  to  the  ataoapheric  praasure) , 
daring  the  deter aination  throughput  capacity  of  drainage 
controller  - equal  to  pressure  pair  after  the  open  drainage 

controller  taking  into  account  losses  of  pressure  in  drain 

pipes. 


The 

throughput 

capacity 

of 

drainage  controllers  on  hot 

condensate 

can  be 

deterained 

t»y 

the  noaograa  (Pig.  5. Id), 

corrected 

for  the 

calculation 

of 

drainage  controllers. 

In  the  case  where  the  quantity  of  condensate  formed  in 
the  steam  line  is  greater  than  the  capacity  of  the  selected 
drainage  controllers,  several  drainage  controllers  are  installed. 

for  the  constant  drainage  of  steaa  lines*  are  applied 
the  drainage  controllers  45ch9nzh  and  kSslOnsh  (Pig.  5.17 

and  5.18)  and  steaa  trap  froa  0,-25  an  BKZ  5$- 1-1  (Pig. 

5*19)  « 

The  characteristics  of  the  drainage  controllers  45ch9aah 

and  45s10nxh  are  given  in  Table  5.19  and  5.12.  a selection 

of  tbs  type  of  drainage  controllers  is  produced  on  the 
pressure  differential  before  and  after  drainage  controller 
elth  dosed  drainage  controller  on  Table  5.11  and  5.12. 


JSmm 


PAGE 
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Table  5.10.  Diaaeters  of  conduit/aanif olds  and  reinf orceaent 


yrjoeNuA  npoxoji  naponpo- 

•cat  D a mm 


>.  ' ycjiORRMi  npoxo.i  rp yfiortpo* 
•0.10a  n apuarypu  / yl  a mm 

XMM  nOCTOflMNWX  jpcHJ.acl 


Key:  (1).  The  internal  diaaeter  of  steaa  line  j) 


(2).  The  internal  diaaeter  of  conduit/aanifolds  and 


Pig.  5.1s.  Branch  with  pin  g/si  lancer  (pocket)  for  constant 
and  starting/launching  drainage  of  steaa  liaes  oy<ioo  aa.  i 
steaa  line  by  the  iateraal  diaaeter  oy.  2 - branch  by  the 

internal  diaaeter  3 - flange  of  aelded;  4 - flange 

of  transfer;  5 - bolt;  6 - net;  7 - packing;  8 - base; 


9 - tube  for  a starting/launching  drainage 

a constant  drainage. 


tube  for 
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Table  5.11.  The  characteristic  of  the  drainage  controller 

4Scb9itzh  (8M  Fig.  5.17). 


J'c.iobhuA 
\)np  .xoi 

Py  • MM 

HCIIMC  KONMNCI* 
TOOTSOAHMKa 



Ptp?*ai  zas.ivNHA 

A * % KiC'CM* 

CCJ.il 

P8BS1 

nn 

MM 

TF 

• k i 

D 

* 

» 

* 

to 

M" 

Wm 

1 

9 

V. 

182 

115 

260 

,7 

9.8 

45m9h*2 

» l.S 

» 4 

2 

6 

45s:*Ha3 

* 4 

• 8 

3 

4 

a 

45s9hm4 

• 8 

• 13 

4 

3 

1 

182 

115 

260 

17 

9.8 

“So 

(&  oJ 

if, .5 

5 

14 

4Sm9hm(> 

« 4 

6 

10 

40 

43m9h a r 

• 4 

* 8 

7 

7 

l*  Vi 

215 

100 

300 

20 

17.2 

45m9haH 

s 8 

* 13 

8 

5.2 

mt /*  m 

0.51 

& 1.5 

9 

20 

45<<vna1() 

» 1.5 

s 4 

10 

14 

4Sm9h*U 

» 4 

» 8 

n 

10 

2 

230 

170 

315 

25 

22.o 

45m9haU 

» 8 

s 13 

12 

8 

The  notes: 
conditions! 


1 - drainage  controller  can  be  applied  at 

pressure  pair  py<^  kg/ca*  and  teaperature  t < 


250°C. 


2.  With  order  one  should  indicate  internal  dianeter  and 
conventional  designations  of  drainage  controller  in  accordance 
•ith  table:  last  figure  in  conventional  designations 
designates  nnaber  of  interchangeable  saddle,  designed  to 
specific  throughput  capacity  of  condensate. 


Key:  (1). 

designations 

differential 

Siaaefcer  of 


Conditional  pass  in 

of  drainage  controller. 
A F in  kg/ca*.  (4). 
hole  in  saddle  d in 


nn.  ( 2)  • The  conventional 
(3).  The  pressure 
Kuaber  of  saddle.  (5). 

an'. 


I 
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Fig.  5.16*.  It  is  borrowed  trow  cand.  of  the  tech, 
sciences  V.  S.  Sokolovsky.  Noaograa  for  deteraining  the 
throughput  capacity  of  drainage  controllers  froa  hot 
condensate.  P*/Pa  is  a ratio  of  pressure  pair  after 
drainage  controllers  to  pressure  the  pair  before  the 


drainage  controller;  ta  is  teaperature  of  condensate  la  *C ; «u. 
is  saturation  teaperature  pair  at  pressure  Pa  in  *C)t  4 • 
the  diaaeter  of  hole  in  the  saddle  of  drainage  controller 
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in  an;  G is  the  throughput  capacity  of  drainage  controller 
in  kg/h.  With  P*/Pt  < 0*5  should  use  the  curse  P*/P»  - 
0.5. 


Bzasple  of  calculation  when  >,->ir  Pressure  is  the  pair 
before  drainage  controller  Pa  * 2.4  kg/ca*,  pressor e pair 

after  drainage  controller  (taking  into  account  losses  in 

•Usm  peocx^ore  u/ondePAO^e. 

drain  pipes)  P*  = 1.25  k^^n4- The  diaseter  of  hole  " in 
drainage  controller  for  the  passage  of  condensate  d * 98 

no. 


Solution.  Pros  the  point,  which  corresponds  ta  * 125°c, 
we  carry  out  vertical  straight  line  before  intersection  fros 
the  curve  P*/P»  = 1.2/2. 4 * 0.5  and  we  deteraine  point  A. 
Pros  point  A,  we  carry  out  horixontal  line  before 
intersection  with  dinensionless  scale  1 and  we  deteraine 
point  B. 

After  connecting  point  B with  point  c,  which 
corresponds  to  value  P»,  and  point  0,  obtained  on 
dinensionless  scale  IX,  with  the  point,  which  corresponds  to 
value  9 an  on  the  scale  of  values  d,  let  us  deteraine  at 
point  0 throughput  capacity  of  drainage  controller  & » 760 

kg/h. 
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Example  of  calculation  with  t,  • 85*  < /„  renaining 

data  to  accept  for  the  preceding/previous  exasple. 

Solution.  He  define  I turn/sharpen  1 as  in  the 
preceding/previous  exaaple.  After  conducting  free  point, 
appropriate  ta  - 85°C,  vertical  straight  line  before 
intersection  with  direct/straight,  carried  out  froa  point  a 
in  parallel  to  straight  liae  of  pressures  pt,  let  us 
detersine  point  A*.  Then,  after  conducting  construction  on 
aosograa,  sisilar  to  the  preceding/previous  exaaple,  let  us 
detersine  at  point  0*  the  throughput  capacity  of  drainage 
controller  G = 920  kg/h. 

*•7?  C*)*  kg/h.  <2).  kg/ca*.  (3).  Teaperahure  of  condensate 

in  CC. 


1 - float;  2 - housing;  3 - lever;  4 - drain  cock;  5 - 


saddle;  6 - valve;  7 - hole. 


Pig.  5.18.  Drainage  controller  with  float  flanged  %5ch10nzh. 

1 - float.  {2).  housing;  3 - lever;  4 - drain  cock;  5 t 

saddle;  6 - valve;  7 - hole. 


Page  70. 

The  throughput  capacity  of  the  drainage  controllers 
45ch9azh  and  45s10nzh  on  cold  condensate  can  be  deternined 

by  Pig.  5-20. 

k 
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The  drainage  controller  45ch9nzh  has  coupling  leads.  As 

drain  pipas  are  applied  water  and  gas  lines  according  to 
GOST  3262-62  with  the  thread,  which  corresponds  to  thread 
in  drainage  controller,  indicated  in  table* 

The  drainage  controller  45st0nzh  has  flanged  leads 

according  to  GOST  1240-54#  as  the  reciprocal  flanges  of 
conduit/aanifolds,  are  applied  the  flanges  according  to  GOST 
1255-54*  into  conditional  pressure  25  kg/cn*. 

Ste an  trap  BIS  59-1-1  is  applied  for  conditional 
pressure  Py<  kg/cs*  and  to  tenperature  pair  t C 42  5°c. 
Construction  provides  for  the  setting  up  of  steaa  trap  in 
strictly  vertical  position  and  the  necessary  filling  of 
vessel  by  water  before  its  launching/starting  into  operation. 
Steaa  trap  has  flanged  leads.  Intake  flange  has  four  holes 
B18,  and  output,  i.e. , four  holes  816.  The  reciprocal 
flanges  of  conduit/aanifolds  are  applied  type  A froa  o,- as 
an  according  to  GOST  1260-54*  in  conditional  pressure  py-w 
kg/e  a*. 


The  scheaatic  of  setting  drainage  controllers  and 
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condensation  it  is  pot  foe  the  draiqage  of  stsas  lines  it 
is  given  in  Pig.*  5.21. 

Daring  the  setting  up  of  condensation  traps  and 
drainage  controllers  aake  enclosure  for  repair , inspection, 
the  descent  of  condensate  during  the  warning  up  of  steaa 
lines  and  for  the  blasting  of  condensate  pipings.  Bypass 
line  can  not  be  provided  for  with  the  drainage  of 
condensate  into  the  stean  line  of  lower  pressure. 

[ 


After  drainage  controllers  and  steaa  traps,  working  with 
the  jettisoning  of  condensate  into  overall  condensate  piping, 

^ during  the  supplying  of  condensate  to  height/altitude  or  in  i 

the  steaa  line  pain  low  pressure  one  should 
establish/install  check  valves,  with  the  exception  of  those 
cases  when  check  valves  are  provided  for  in  the 
construction  of  drainage  controller  itself. 


Steaa  traps  and  drainage  controllers  usually  are 


establish/installed  below 

the 

aark 

of  the  drainage 

of 

condensate  fron 

steaa  line. 

but  it 

is  not  higher 

than 

nark  of  drain 

pipes  in 

this 

case 

spot  welding  of 

the 

branch  A*noval  of  condensate  of  the  stean  line  with  drainage 
controller  or  steaa  trap  are  realise/accoaplished  by  a 
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vertical  or  horizontal  condait/nanifold  with  gradient/draft 
not  less  than  0.1  to  the  side  of  vessels 
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Table  5.12.  The  characteristic  of  the  drainage  controller 

«5e10ash  (see  fig.  5.18). 


totes:  1.  Drainage  controller  can  be  applied  at  conditional 
\ pressure  pair  %os  kg/ca*  and  teaperature  t ^ 45  °C.  ' 

2.  iith  order  one  should  indicate  internal  diaaeter  and 
conventional  designations  of  drainage  controller  in  accordance 
vith  table;  last  figure  in  conventional  designations 
indicates  nunber  of  interchangeable  saddle(  which  ensures  a 
certain  throughput  capacity  of  condensate. 


Key:  |1)«  Conditions  pass  in  a a.  (2)  • The  conventional 


designations 

of 

drainage  controller. 

•(3). 

The 

pressure 

differential 

A 

P in 

kg/ca*. 

Run  her 

of 

saddle.  (5). 

Diaaeter  of 

holes  ia 

saddle 

d in 

an. 

*6). 

Basic  diaensions 

I 

) 
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in  (7).  Bolt  holes.  (8).  Height  in  kg,  is  not  sore. 

(9).  disaster  in  as.  (10).  a quantity  in  pcs.  (11).  s. 
(12).  ash.  (19)  • Proa.  (18).  to. 


Pig.  5.19.  Steaa  trap  o,- v>  aa  BIS  5S-1-1.  Height  86  kg. 


Page  71. 

Steaa  traps  and  drainage  controllers  are 


establish/installed 

as 

far 

as  possible 

nearer  to 

the 

drain/vented  steaa 

line 

to 

avoid  the 

high  losses 

of 

pressure  and  heat 

on 

this 

section. 

lith  above-ground 


laying  of  steaa  lines  steaa 


traps 


and 


L 
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the  drainage  controllers  are  establish/installed  in  the 
special  heated  locations  (booths)  or  in  aetallic  boxes  (Fig. 
5.22)  with  heat  Insulation*  placed  either  on  the  special 
pads  n piers  or  on  concrete  pillows  on  the  earth/ground 
under  pier. 

Vith  aultitube  packing  for  each  steaa  line*  is  provided 
for  separate  drainage  controller.  The  setting  up  of  one 
drainage  controller  on  several  steae  lines  or  the 
unification  of  the  drainage  lines  of  steaa  lines  is  not 
recoaaended. 


5.4.  Flushing  of  the  conduit/aanif  olds  of  water  theraal 
grid/aet  works. 


In  the  process  of  the  production  of  the 
constroction-asseably  works  into  the  conduit/aanif olds  of 
theraal  grid/networks*  fall  the  sand,  scale,  cutting  of 
•ood/tree*  the  pieces  of  construction  aaterials*  the 
electrodes*  etc.*  which*  as  a rule*  reaain  in  the  asseabled 
co adult/ aa  ni folds. 
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To  the  delivery  of  thereal  grid/net  works  into  operation, 
these  dirts  Bust  be  reaoved. 

9teaa  lines  blow  by  vapor  froi  heat  and  pover  plant  < 

or  by  boiler  rooa.  Issue  pair  is  produced  through  special 
tiae/teaporary  exhaust  pipes.  Speed  pair  -with  blasting  aust 
exceed  worker,  how  this  allows  the  productivity  of  heat 
source. 

•ater  grid/networks  and  condensers  are  washed  in  water 
fhydraulic  flushing)  or  in  water-air  aixture  (hydropneuaatic 
flashing) . 

• 

There  are  two  stages  of  hydraulic  washing:  roughing  and 
clean/finishing,  lith  roughing  flushing  the  conduit/aanif olds 
charge  by  pressurized  water  3 js  4 ata(gage),  and  then 

water  is  thrown  off  through  the  opeo  drainages  at  the  end 
of  the  washed  section. 


J 
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Pig.  5.20.  Graph  for  deteraining  the  throoghpet  capacity  of 
the  draiaage  controllers  45ch9nzh  and  45ch10nzh  froa  cold 
coadeasate.  The  conventional  designations:  ..  - ..  for  the 

drainage  controllers  *5ch9azh  and  4Ss10nzh;  - - for  the 
drainage  controller  4Ss10nzh;  — • — - for  the  drainage 
controller  45chSnzh. 


Key:  (1).  h. 

in  kg/h.  (5). 
kg/ca*. 


(2).  nzh.  (3).  s.  (4)  C Throughput  capacity 
k design  pressure  differential  A P'  in 
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Pig.  5.21.  Scheaatic  of  setting  drainage  controllers  on  the 


constant 

drainage 

of 

steaa 

lines 

uith 

P > Pi*  1 - steaa 

line  by 

pressure 

P 

kg/ca* ; 

2 - 

steaa 

line  by  pressare  Pt 

by  kg/ca* 

; 3 - 

condensate 

piping 

for 

the  branch/re  nova  1 of 

condensate  froa  steaa  line  1 into  steaa  line  2;  4 

condenser  for  the  branch/reaoval  of  condensate  froa  steaa 
line  2 into  coaaon/general/total  condensate  piping;  5 - 

valve/gate;  6 - drainage  controller;  7 - check  valve;  8 

conduit/aanifold  of  starting/lannching  blasting;  9 - control 

drain. 


Key:  (1).  For. 


(2) . kg/ca*. 
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With  clean/finishing  flushing  are  utilized  network  puaps. 
They  fill  and  aake  up  grid/networks  in  this  case  by  tap 
water. 


With  the  underground  packing  of  theraal  grid/network, 
clean/ finishing  flushing  is  realize/accoaplished  by  a passage 


of 

the 

circulating 

water  through 

the 

sludge 

pass,  adjustable 

at 

the 

end  of  the 

sections  (on 

the 

course 

of  water)  in 

the  assenblies  of  the  sectionalizing  catches  (Pig*  5.23). 


Feeding 

and  return  lines 

in 

these 

assenblies  they 

connect 

by  the 

cross  connections 

in 

which 

are  set  to  two 

sluice 

valves  with  control  drain  valve  between  thea.  The  diaaeter 
of  cross  connection  is  recoaaended  to  accept  not  less  than 
0.3  diaaeters  of  conduit/aanifold.  Sludge  pans  with  grids, 
as  a rule,  renain  for  the  subsequent  heating  period  during 
which  thea  they  periodically  clear. 

At  the  teraination  of  the  first  heating  season,  the 
sludge  pans  can  be  disnantled.  Virtually  in  view  of  the 
coaplezity  of  disasseably,  they  are  liaited  to  reaoval  froa 
the  sludge  pans  of  grids. 
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With  the  above-grade  packing  of  water  grid/networks,  the 
sludge  pans  are  not  establish/installed,  and  the 
clean/finishing  flushing  of  grid/network  occurs  in  the 
alignment  procedure  and  operation  through  user  and  station 
sludge  pans. 

Condensers  are  washed  in  two  stages: 

by  preliaina rily  tap  water  before  the  coaplete  bright 
dipping  of  washing  water  and  subseguently  - by  condensate 
until  analysis  shows  the  necessary  quality  of  condensate. 

lecently  began  to  be  applied  the  hydropneuaatic  flushing 

of  both  of  water  grid/networks  and  the  condensate  pipings 
by  which  are  created  turbulence  of  action  and  shos k effect. 

The  advantage  of  this  aethod  of  flushing  for  the 
underground  packing  of  thernal  grid/networks  is  absence  on 

the  thernal  grid/network  of  sludge  pans*  thanks  to  which 
substantially  are  reduced  the  diaensions  of  the 
caaera/chaabers  in  the  sites  of  installation  of  the 
sectional! zing  catches. 

In  hydropneuaatic  flushing  (Fig.  5.24)  are  applied  the 


1 

I 
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Movable  conpressors  of  types  V^SK.:- 1 , AK-6,  OK -9  by 
productivity  Q * 5-6  ■ J/s  with  the  pressure  of  the 

cospressed  air  6 atn(abs.). 

For  the  water  supply  and  air  into  the  washed 
conduit/sanifold,  cut  into  two  branch  connections  - one  with 
check  valve  and  valve/gate  for  the  supply  of  air  fron 
blowing  plant,  another  - with  catch  for  a water  supply  of 
water  pipe. 
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Fig.  5.22.  Arran geaent/posit ion  of  steaa  trap  BKZ  and 
drainage  controller  45ch9n«h  in  metallic  box.  1 

iaolat ion/insulation;  2 - box;  3 - steaa  trap  BKZ;  4 - 

drainage  controller  45ch9bk;  5 - check  valve;  6 - 

valve/gate. 

Key:  (1).  0a.  (2).  Plan/layout. 
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For  the  iaaue  of  washing  water  and  air  froa 
co nd ait/ nani folds,  are  utilized  drains,  adjustable  at  the  end 
of  the  washed  section.  The  diaaetcr  of  drains  is  selected 
depending  on  the  diameter  of  the  washed  conduit/aan if old 
(fable  5.13). 

Vater  after  flushing  they  lowec  into  surface  drains  or 
in  the  pit  of  the  caaera/chaaber,  whence  it  they  1 

continuously  evacuate  by  aovable  punps. 

The  best  results  of  flushing  are  reached  at  the  speeds 
of  water* air  aixture  at  the  end  of  the  section  froa  1.5 

| 

to  3 a/s.  The  consaaption  of  water  with  hydropneaaatic 
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flashing  foe  obtaining  the  necessary  speed  can  be  accepted 
according  to  lEable  5*14. 

The  necessary  quantity  of  air  can  be  deteraiaed  by  the 
experieeatal  formula 

*r  = c.(l-  — (5.5) 

\ Pep' 

Key:  (1).  n»/s. 

■here  a,  is  consuaption  of  sashing  water  in  a*/s;  p«  is 


tbs  final  speed 

of 

aixture  at 

the 

end  of  the  sashed 

section,  taken  froa 

1-5  to  3 

Pep 

is  the  average 

conditional  speed 

of 

the  notion 

l of 

eater. 

taken  about 

1 

The  pressure 

of 

water  in 

water 

pipe 

nust  be  not 

less 

than  2 kg/cn*. 


todonpoMo 


\ 


Fig*  5. 23-  Diagraa  of  the  arrangeaent  of  sludge  pans  for 
the  flushing  of  water  theraal  grid/netvorlu  1 - sludge  pan 

2 - sectionalizing  catch;  3 - drain;  4 - cross  connection 
5 - fixed  support. 

toy:  (1)*  Proa  water  pipe. 


r 
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Table  5.13.  Dlaaeter  of  drains  with  the  hydropaeunatic 
flashing  of  coadait/aanifolds. 


ycalwIuA  npo- 

Xoa  npoMMaavMMi 
rpy«  Dy  a mm 

290 — 400 

[»)i» 

■ MUIt 

. ' VcjommA  npu- 
sox  cnycKMoro 
nsTpyOaa  D yl 

• MM 

» 

ISO 

m 

300 

Key:  (1). 

The 

internal 

diaaeter  of 

the  washed  tubes 

aa.  (2) . 

To. 

(3).  and 

it 

is  above. 

(4).  Conditional 

of  drain 

in  an. 

Table  5.14.  Consuaption 

of 

water  for 

the  flushing  of 

A 


in 


condnit/aani folds  with  hydropneuaatic  aethod  (experiaental 
these  heating  systea  Lenenergo  [[Leningrad  Regional 

Adainistration  of  Power  Systea  Banageaent  ])  • 


Key:  (1).  The  internal  diaaeter  of  the  washed  tubes  Py  in 

aa.  (2).  Consuaption  of  water  in  t/h. 


DOC  « 78009405 


PAGE 


Pig.  5.24.  Diagraa  of  kydropaeaaatic  flaskiag  of  eater 
grid/aat works.  1 - catch  sectionalizing;  2 - catches 

locking;  3 - chock  valve;  4 - valve/gate  on  air  duct;  5 

~ naaoaeter;  6 - theraoaeter;  7 - rubber  hose;  8 

coapressor. 


Page  74. 

Air  pressure  by  coapressor  aust  exceed  the  pressure  of 
sater  not  less  than  on  1 kg/ca*. 


5.5.  Sludge  pans. 


Por  thernal  grid/networks  are  applied  the  sludge  pans 
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.1 

I 

■asking  ({able  5.15  and  5.16)  to  tka  operating  pressure 
of  eater  to  16  kg/ca*  and  teaperature  to  200®C  for  the 
internal  diaaeters  fros  fly-iso  aa  to  Dy  - iooo  aa; 

station  (fable  5.17)  to  the  operating  pressure  of  eater 
to  10  kg/ca*  and  tea  per  at  are  to  200°C  far  the  internal 
diaaeters  froa  oy- 20 > aa  to  oy  -1:00  aa; 


user  on  BTl  1280-59  to  the  operating  pressure  of  eater 
to  16  kg/ca*  and  teaperature  to  200°C  for  the  internal 
diaaeters  froa  Dy-«  aa  to  Dy  -200  aa. 

■asking  sledge  pans  are  applied  both  the  tiae/teeporary 
eguipaeat  ia  the  hydraalic  flushing  of  theraal  grid/net eorks. 


DOC  » 78009*05 


Vlg.  5.25.  Sladft  pass  •wkl>9  dy  « 150-300  ■■ 

valve/gat*  coupling;  2,  9,  13  ~ bolt;  3,  10, 

*,  7 - packing  Paconit;  5,  8 - plug/ailencor; 

honing;  11  - grid  lo  5-1.  *• 


_ 3 


t i* 


rau-  « 


Wa:  tti 


a pa 


1iK)  »« 
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Table  5.15.  Washing  sludge  pans  150-300  nun  on  MVN  1264-59 
(Fie.  5.25). 


votes:  1.  At  kowli)  of  wasfrisg  sledge  pass  is 
■ana factored  froa  seaoloss  pipes  according  to  GOST  8732-58* 
(for  housing  Dt  » 325;  377  and  froa  wrought  pipes 

according  to  GOST  4015-58  (for  housing  Dt  * 426  ■■  and 
sore)  sade  of  steel  of  brand  st.  3.  Riding-crops  Vo  5-1, 
4 are  sade  according  to  GOST  3826-47  of  the  steel 
low-carbon  zinc-coated  wire  according  to  GOST  3282-46. 

2.  Axial  load  on  washing  sludge  pans  froa  adjacent 
conduit/aani  folds  aust  not  exceed  greatest  axial  load, 
indicated  in  table. 
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Stationary  station  sludge  pans  are  establish/installed  in 
ratara  lines  of  the  the real  grid/net  works  before  network 
puaps#  in  the  theraal  point/iteas  of  large  enter priaes  and 
before  booster  pnaps.  Stationary  sludge  pans  in  the  theraal 
point/iteas  of  separate  buildings  (custoaer)  are  provided  for 
on  delivery  pipe  in  all  cases,  and  cn  reverse/inverse  - 
before  flow  aeters,  water  aeters  and  caloriaeters. 
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Table  5.1b.  Washing  sludge  pans  Dy  350-1000  mm  on  MVN  1272-59 
(Fig.  5.26). 


Wsj 

otiiue  p 

•iMepy 

MM 

~w 

■" 

rpa>ca**a— 
■oit«p  MBH 

D , 

1 - 

1 D 

H 

! * 

*■ 

1 * 

■a 

*• 

! *. 

oceaaa  m* 

rpviKj  ■ r 

350 

1272-21 

D 

mm 

377 

1550 

1200 

600 

649 

1100 

350 

947  j 

— 60 

400 

1272*22 

■1 

426 

1600 

1000 

1150 

948 

45 

450 

1272 -a 

920 

478 

1340 

670 

699 

370 

50 

500 

1272-24 

529 

1700 

1340 

670 

1250 

370 

1233  | 

60 

600 

1272  .3 

1020 

10 

630 

1800 

1100 

1500 

750 

749 

1300 

390 

1513  , 

80 

700 

1272-26 

1220 

12 

720 

1900 

1700 

850 

849 

1350 

440 

2252 

90 

80U 

1272-27 

820 

2000 

1200 

1800 

900 

1450 

•2387  1 

120 

900 

1172-2* 

1420 

12 

930 

2100 

2000 

1000 

470 

3341 

140 

1000 

1272-2* 

1020 

2200 

1250 

1600 

3465 

1*0 

The  iotu:  1 - the  housing  of  aashiag  sludge  pans  ace 

J aanufact  ured  fcoa  wrought  pipes  according  to  GOST  4015—58 

froa  steel  of  brand  St.  3.  Grids  Ho  5-1#  4 for  sludge 

pans  are  sanufactured  according  to  GOST  3826—47  froa  the 
steel  lou-carbon  zinc-coated  wire  according  to  GOST  3282-46. 


2.  See  note  2 to  '{able  5.15. 


Key: 

(1).  The  internal 

diameter 

of  sludge  pan 

ov 

in  an, 

C2|. 

Designation  sludge 

pans  - 

nusber 

of  HVH. 

(3). 

Basic 

u 

diaensions  in  na.  (4). 

Height 

in  kgw 

(5).  Greatest 

axial 

load 

in  t. 
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Table  5.17.  Station  sludge  pans  Dy  200-1000  mm  on 
MVN  1244-59  (Fig-  5.27). 


OcNnlHUC  paiMepal  B MM 


200 

1244-21 

250 

1244*22 

300 

1244-23 

350 

1244-24 

400 

1244-25 

450 

1244-26 

500 

1244-27 

600 

1244*28 

700 

1244-29 

800 

1244-30 

900 

1244*31 

1000 

1244  32 

529  820 

630  9 JO 


830  1230 

920  1430 


500  207  149  ) 39!)  560  250 

565  259  1575  420  610  280 

335  615  309  1633  445  635  3-K) 

670  35'.'  1705  4 SO  670  3 JO 

780  414  3030  560  8 JO  410 

895  466  2302  630  930  4S0 

_ 1010  517  2632  64>)  1070  560 

390 

1110  616  2740  730  113)  600 

440  1220  706  3002  S3)  124)  u|0 

1 460  80-1  3605  930  1510  820 

”~5b£~  1666  902  4176  1040  1*40  900 

1665  1000  3943  1040  1690  9>X) 


Mote.  The  housing  of  station  sludge  pans  is  sanufactured 
fro*  sea* less  pipes  = 377  ■■  according  to  GoST  8732*58 

and  of  the  welded  is  rough  Dt  » 426  aa  and  aore  GOST 
4015-58  of  steel  of  brand  st.  3.  Filters  for  sludge  pans 
are  sanufactured  fros  brass  grid  Bo  2,  S according  to  GOST 
6613-53. 

Key:  (1).  The  internal  dianeter  of  sludge  pan  Dy  is  as. 

(2).  Designation  of  sludge  pan  - nuabar  of  HVI.  (3).  Basic 
dimensions  in  as.  (4).  Beight  in  kgv 
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Section  II 


DIAGRAMS  AND  CALCULATIONS  OP  THERMAL  N STROMS. 


Chapter  6 


DIAGRAMS  OP  THERMAL  GRID/NBTHORKS. 


Theraal  networks  are  one  of  the  sodas  of  the  cos  pier 


of  the  cosstractioas 

of  the  systea 

of  central 

heat 

supply. 

which 

includes  heat 

source,  theraal 

grid/network 

and 

the 

local 

systeas  of  conssaers  of  heat. 

I 


: 


According  to  their  designs tios/psrpose  theraal 
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grid/networks  in  accordance  with  classification  SUP  [CHufl 
- Construction  nor as  and  regulations]  II-#.  10-62  are 
subdivided  into  the  following  categories: 

nain-line  are  fron  heat  source  to  the  territory  of 
industrial  enterprises  and  city  blocks  (or  quarters)  of  the 
populated  places; 

distributive  - fron  aain-line  thernal  grid/netvarks  on 
the  territory  of  industrial  enterprises  and  city  blocks  (or 
quarters)  of  populated  places  to  the  nodes  of  the  branches 
of  thernal  grid/netvorks  to  separate  buildings; 

branch  to  separate  buildings  are  fron  distributive 
thernal  grid/netvorks  (sonatinas  fron  the  aain-line)  to 
entrance  (to  the  edge  of  foundation  or  nail  of  building). 
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lines  can  be  single  or  those  who  were 
daplicate/backup/reinf orced; 

circular  with  packing  froa  heat  source  to  one  group  of 


users  it 

is  not 

less  than 

two 

aain 

lines*  which  are 

connected 

between 

theaselves 

in 

area 

of  the 

arrangeaeat/positi on  of  users,  providing  bilateral  heat  input. 

fith  heat  supply  froa  several  sources*  radiation  aain 
lines*  as  a rule*  are  connected  between  the a bridges  (Fig. 
4j2). 


The  cross  connections  between  aain  lines  one  or  of 
several  heat  sources  are  intended  for  conducting  the  suaaer 
repairs  with  the  saallest  limitation  of  the  users  of 
everyday  hot  water  supply* 

Badiatioa  diagraas  with  the  duplicated/backed 
up/reinforced  aain  lines  or  annular  are  applied  for  a heat 
input  to  users*  who  do  sot  allow/as suae  interruptions  in 
heat  input* 

Depending  on  heat  carrier*  theraal  networks  are 
subdivided  into  conducting*  stean  and  the  grid/network  of 
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collection  end  coturn  of  condensate  (condensate  ducts) . 

Bater  theraal  grid/networks  can  be  closed  and  those  who 
were  opened  depending  on  the  nethod  of  heat  input  to  the 

local  systeas  of  hot  water  supply. 

Jn  closed  systea  the  water  into  the  local  systea  of 

hot  eater  supply  enters  fron  the  systea  of  drinking  water 
pipe  and  is  preheated  in  the  eater- to* water  preheaters* 
establish/installed  on  the  input/introduction  of  theraal 

grid/network  into  each  boilding  or  the  group  of  buildings. 
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Pig.  6.1.  Radiation  diagram  of  thermal  grid/nmtmorks  of  city 
mith  one  source  of  heat  1 - heat  mource;  2 * main  lime; 

3 - cross  connection. 

Fig.  6.2.  Diagram  of  thermal  grid/netmorks  of  city  mith 
several  sources  of  heat  1#  2,  3,  4 is  beat  sources. 


Page  78. 

la  the  open  system  the  mater  for  the  local  system  of 
hot  mater  supply  is  take/selected  directly  from  thermal 
grid/aetwork  during  its  imput/iatroduction  imto  each  building 
or  the  group  of  buildings. 
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The  selected  fcoe  t her sal  grid/networks  water  is 
compensated  for  concealed  by  a quantity  of  water  on  heat 
and  power  plant  or  in  boiler  roon.  Mater  networks  are 
subdivided  into  one,  two,  three-  and  four-pipe. 


Single-pipe 

water 

grid/networks 

apply 

for 

the 

centralized 

uater  supply  on 

everyday  hot 

water 

supply 

or 

to 

technological  processes 

during 

installation 

in 

all 

users  of 

the  local  tanks  of  the  storage  battery/accu aula tors  of  hot 
water#  designed  to  the  supply  of  an  hourly  nean  (for  days) 
quantity  of  water,  or  during  the  connection  of  users  with 
the  24-hour  continuous  consunption  cf  water. 

In  single-pipe  systeas  for  a joint  heat  input  to 
heating,  ventilation  and  hot  water  supply,  the  water,  cooled 
in  the  heating  systeas  and  ventilation,  is  utilized 
coapletely  for  everyday  hot  water  supply. 


■quality 

in 

the 

consumption 

of 

the  water. 

entering 

f ron 

beat  soarce 

and 

used 

to  hot  water 

supply^  is 

reached 

by 

aa  increase 

in 

its 

temperature 

to 

1 80-200°C,  by 

an  increase 

ia  the  useful  temperature  differential,  by  supply  froa  the 
basic  source  of  heat  of  base  load  and  by  the  local 
accumulation  of  hot  water  after  heating  systeas. 
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Are  developed  two  in  principle  different  diagrans  - 
with  the  packing  of  one  tube  to  each  user  (Pig.  6.3)  and 

*A^h  the  packing  of  one  tube  only  on  the  transit  section 

of  sain  line. 
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Pig.  6. 3.  scheaatic  diagraa  of  aiagle-pipe  liter  grid/actiork 
Mi  tli  beat  supply  froa  heat  and  poser  plant  1 - turbine;  2 
- water  purifier;  3 - network  of  puwp;  * - preheaters  of 

network  water;  5 - deaerator;  6 - peak  boiler;  7 - energy 

toiler;  • - local  ayateaa  of  aeera. 


6 * 


Pig.  6.  *•  aeheaatic  diagraa  of  two-f waaelled  water  aeteork 
with  direct  water  collecting  to  hot  water  aupply  is  open 

ayatea.  Source  of  heat  of  heat  and  power  plant  1 

tarbiae;  2 - peak  boiler;  3 - preheater  of  network  water; 

* - condenaer/capacitor ; S - water  purifier;  6 - preheater 


of  aakeup  wot or;  7 - vacuus  deaerator;  8 - 

taak-accuaulator;  9 booster  puaps;  10  - network  puaps;  11  - 

pipeliae  of  water  of  drinking  water  pipe;  12  - return 

Use;  13  - delivery  pips;  Ik  - energy  boiler;  15  - sizer; 

It  - task  is  the  storage  battery/accwaalator  of  the  local 
systes  of  hot  water  supply;  17  - circulating  punp  of  the 

local  systes  of  hot  water  supply;  18  - heater  of  I 

ventilation  systsa. 

Page  79. 


la  the 

second  diagraa 

the 

heat 

source,  take  t he 

swings 

of  theraal 

load,  is  placed 

in 

area 

of  theraal  users 

in 

the  node  of  the  transfer/traasition  of  single^pipe  sain  line 
to  tno-fannelied  thersal  grid/networkst 

the  first  diagraa  can  be  realized  without  plus*  if  in 
all  ussrs  the  ratio  of  the  neutral  (per  week)  load  of  hot 
water  supply  to  the  calculated  hour  load  of  heating 
coapriaes  not  loss  than  0. 55-0.65.  The  second  diagraa  can 
be  always  carriod  out  without  the  plua  of  water.  In  the 
ratio  of  hourly  aean  (per  week)  load  of  hot  water  supply 


to  the  calculated  hour  load  of  the  beating  of  order 
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2Q-25o/o,  this  diagraa  provides  the  coefficient  of  heat 
transfer  of  approxiaately  0.5. 

ab  Two-funnelled  water  network  are  basic  for  a joint  heat 
input  to  heating,  ventilation  and  the  everyday  hot  water 

supply  of  residential  areas  and  industrial  enterprises  (Fig. 
6.4  and  6.5).  Two-funnelled  water  grid/networks  are  applied 
also  for  a water  supply  to  everyday  hot  water  supply  or 

to  the  technological  processes  when  the  diurnal 
coaditions/aode  of  the  consuaption  of  water  is  led  to  the 

dropping  of  water  lower  than  peraissible  Units  and  in  this 

caae  is  absent  the  possibility  of  installation  in  the  users 
of  the  local  tanks  of  accuaulators. 


Three-tube  grid/netsorks  have  two  delivery  pipes  even 
one  coaaon/genera 1/total  reverse/inverse  (Fig.  6.6).  In  one 
of  the  delivery  pipes,  is  aaintained  a constant  teaperature 
of  water.  This  pipeline  is  intended  for  a heat  input  to 
technological  equipaent  and  to  the  local  syateas  of  hot 
water  supply. 


Fig.  6.5.  sckmtic  diagna  of  cloMd  tao*f»Mllad  »at« 
grid/net work  1 - pipeline  of  eakeap  water;  2 - makeup 
pump;  3 - first  group  of  network  pumps;  4 - first  stage 
of  network  preheaters;  5 - second  group  cf  network  pumps; 
6 - second  step/stage  of  network  preheaters;  7 - peak 
boiler;  8 - boiler  energy;  9 - turbine^ 


fig.  8.8.  fundamental  diagrams  of  *re*-tebe  "ter  thermal 

grid/network.  Source  of  heat  of  heat  and  power  plant  with 


1 
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turbines  of  the  type  PT  1 energy  boilers;  2 - turbine; 

3 - peak  boilers;  4 - preheater  of  network  water  of  first 

stage;  5 - preheater  of  network  water  of  the  second 

step/stage;  6 - network  puap;  7 - aakeup  puap;  8 - 

pipeline  of  aakeup  water;  9 - delivery  pipe  for  heating 

and  ventilation;  10  - feeding  turboconductor  for  hot  water 

supply  and  technology;  11  - coaaon/general/total 


re verse/ in  verse 

turboconductor;  12 

— 

local 

systea  of 

ventilation;  13 

- local 

systems 

Of 

water 

supply  to  shops 

and  everyday  locations; 

14  - local 

systeas  of  technological 

pipelines;  15. 

the  local 

systea 

of 

hot 

water  supply. 

Keys  (1).  ata(abs.). 

Page  80. 

la  the  second,  delivery  pipe,  intended  for  a heat  input  to 
the  heating  systens  and  ventilation,  the  tenperature  of 
water  is  changed  on  heating  graph. 

Technological  equipaent  froa  which  is  possible  the 
entrance  into  network  water  of  haraful  substances,  is 
consented  to  the  coanon/9eneral/total  theraal  grid/natwork 
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through  intermediate  water  outline/contour*  the  pressure  of 
water  in  which  aust  be  lower  than  in  theraal  grid/network. 


In  three-tube 

systems 

where  this 

is 

possible  froa  the 

paraaeters 

of  technological 

processes. 

is 

applied  the 

aultistage 

cooling 

of  network  water 

with 

the  series 

connection  of  heat  exchangers. 

In  certain  cases  three-tube  systea  conditionally  is 
called  the  coabination  of  the  two-funnelled  circulation 
systea  for  a heating  and  ventilation  froa  single-pipe  wash 
off  for  hot  water  supply. 

Pour-pipe  water  grid/networks  are  the  coabination  of  two 
two-funnelled  circulation  water  grid/networks:  one  for  a heat 
input  to  heating  and  ventilation  and  the  second  for  a heat 
iqput  to  the  saae  users  to  hot  water  supply  or  to 
technological  process  (Pig.  6.7). 

Steaa  theraal  grid/networks  (steaa  lines)  are  classified 
according  to  the  initial  paraaeters  of  the  traasported  vapor 


(Pig- 

6.8) 

close  ia 

the 

assigned/prescribed 

pressure 

pair 

users 

with 

the  difference 

of 

3-5  at, as  a rule,  they 

are 

supplied  with  vapor 

froa 

o 

D 

e 

system  which 

feeds  of 

the 
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pairs  of  the  greatest  pressure. 

Of  separate  users,  the  expending  pairs  of  lower 
pressure  during  the  input/introduct ion  of  steaa  grid/network, 
are  provided  for  reduction  or  r«duct  ion-daaping  installations. 

During  obtaining  the  pair  froa  industrial  boiler  rooas 
with  the  paraaeters  pair  on  boilers  than  higher  requiring 
to  all  users  pair  on  boilers  than  higher  requiring  to  all 
users  in  boiler  roos  is  provided  for  central  reduction  or 
reduction-daaping  device,  centralized  reduction  of  pressure 
pair  in  boiler  roos  facilitates  the  selection  of  tubes  and 
fittings  in  stean  network,  raises  the  reliability  of 
operation  and  siaplifies  operation. 

Condensate  ducts  are  subdivided  into  coaposite  and 
forcing. 

Condensate  froa  heat  exchangers  on  coaposite  condensate 
pipings  is  supplied  to  receiver  tanks  condensate  puaping, 
whence  on  forcing  condensate  pipings  with  puaps  it  is 
supplied  to  source  of  heat  (Pig*  6.9). 


Drainage  controllers  can  supply  condensate  to  the 
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coanon/general/total  grid/netuork  of  coaposite  condensate 
pipings  with  the  difference  in  pressure  the  pair  before 
separate  drainage  controllers  not  aore  than  2.5*3  ata(abs.). 
lith  the  larger  difference  of  pressures,  are  provided  for 
the  separate  systeas  of  coaposite  condensate  pipings  or  is 
aligned  pressure  in  special  snail  tank-ex panders.  The 
height/altitude  of  the  installation  of  snail  tank-expander 
nust  be  sufficient  for  the  supply  of  condensate  on 
coaposite  condensate  pipings  to  receiver  tanks. 


i 


^3 


Fig.  6.7.  scheaaic  diagraa  of  four-pipe  water  network.  Heat 
source  boiler  roon  1 - hot- water  boiler;  2 - water 

pnrifier;  3 - water-to-water  preheaters  and  the  coolants  of 

sakeap  water;  4 - circulating  puap;  5 - expander;  6 - 

vacuus  deaerator;  7 - steaa- jet  ejectcr;  8 - water-jet 

ejector;  9 - snail  tank  for  deaeration;  10  - aakeup  punp; 

11  network  peeps;  12  - recirculating  puap* 


Pig.  6. 8.  scheaatic  diagraa  of  steaa  grid/network  with 
return  of  condensate  1 is  boiler  of  steaa;  2 turbine;  3 ■ 
re duct ion- da aping  installation;  4 - receiving  tank  of 
production  condensate;  7 - steaa-water  preheater  of  hot 

water  supply;  8 - technological  heat  exchanger;  9 - heater 
of  ventilation  systea;  10  - steaa-water  preheater  of  water 

heating  systea. 


f IM  H 1 1 ■ I 
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Pig.  6. 9.  Diagraa  of  coaposite  and  head  condensate  pipings 
1 - heat  soarce;  2 - condensate  puaping;  3 - users  pair; 
4 - coaposite  condensate  pipes;  5 - booster  condensate 
pipes. 


Page  81. 

Snail  tan  k-ex  pan  decs  are  establisJi/installed  in  one 
ay sten  of  coaposite  condensate  pipings  in  one  aark  which  is 
defined  for  aost  the  adversely  arranged/located  nsec  both 
froa  the  distance  of  distance  froa  receiver  tank  and  froa 

the  nark  of  the  sei/floor  of  building. 

Yhe  pairs  of  secondary  effervescence  in  snail 

taak«espanders  with  a snail  quantity  it  is  derive/coacluded 
outside*  and  with  considerable  (0.1  t/h  and  aore)  - it  is 

utilised  in  users. 
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Condensate  panping  should  be  pieced  in  industrial 
buildings  with  large  return  of  coadeasate  3-5  t/hi  and 
aore.  To  receiver  tanks  these  puaping  is  supplied  the 
condensate  froa  the  closely  spaced  users  with  the  sea  Her 
yield  of  condensate* 

A quantity  of  puaping*  workers  to  the 
coanoe/general/total  systea  of  forcing  condensate  pipings*  is 
not  virtually  United*  therefore*  as  a rule*  is  erected  one 

systea  of  forcing  condensate  pipings. 

Several  systeas  of  forcing  condeqsate  pipings  can  be 
erected  in  aain-line  theraal  grid/networks  with  the  return 
of  condensate  to  large  heat  source  froa  separate  enterprises 
with  different  conditions/nodes  in  steaa  consunption. 

The  systeas  of  coaposite  and  forcing  condensate  pipings 
are  fulfilled  closed.  Overpressure  is  created  by  steaa 

pillow  in  receiver  tanks  of  condensate  and  is  accepted  not 
less  than  0.05  and  not  aore  than  0.5  kg/ca*. 


Por  the  for nation  of  steaa  pillow*  it  is  utilised 
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pftics  fro*  the  expansion  tank  by  condensate  punping  or  fron 
the  systea  of  steaa  lines. 

The  open  systeas  of  coaposite  condensate  pipings  are 
applied  as  except ion/eliainat ion,  at  a lo*  pressure  pair  in 
nsers  (to  2 kg/c**)  or  nith  collection  or  return  of  the 

greased  condensate. 

Booster  condensate  puaps  both  in  that  which  was  opened 
and  in  closed  systeas  aust  constantly  be  located  under 
overpressure  independent  of  area  relief  and  conditions/aode 
of  the  return  of  condensate. 

■ith  the  above- grade  packing  of  forcing  condensate 
pipings,  aust  be  provided  for  the  continuous  evacuation  of 
condensate  or  their  heating  at  the  ninus  teaperatures  of 
surrounding  air. 


1 
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Chapter  7 | 

I 

| 

DBTBBBIBATIOH  OF  HEAT  COHSUHPTIOH. 

I 

7.1.  The  hourly  consumptions  of  heat  for  heating  and 
ventilation. 

i l 

Beat  coasuaption  for  heating  are  accepted  according  to 
the  projects  of  the  local  heating  systeaa  of  habitable  and 
public  buildings.  For  cities*  the  populated  places*  the 
group  of  buildings  or  separate  buildings*  it  is  possible  to 
determine  heat  consuaption  according  to  the  coabined  indices. 

For  deteraining  the  aaziaua  hourly  consumptions  of  heat 
for  heating  froa  the  coabined  indices*  are  applied  the 
’ averaged  specific  heating  characteristics  of  buildings*  which 

•re  heat  rate  oa  1 a*  of  baildiag  on  eateraal  aaasureaent 
fox  one  degree  of  a difference  ia  the  teaperatures  between 
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th«  averaged  calculated  teaperature  of  air  heated  indoors 
and  the  calculated  teaperature  of  surrounding  air  for  the 
planning  of  heating.  Accordingly  the  aaxiaoa  hourly 
consuaption  of  heat  for  heating  are  deterained  froa  the 

foraula 

Q»  “ 9»  Utm  — tm  o)  Vm  KKOj/h  , (7.1) 

Key:  (1)  kcal/h. 

where  ge  - the  specific  heating  characteristic  of  habitable 

and  public  buildings  when  (»•  in  kcal/a*  h deg;  tm  - the 
averaged  calculated  teaperature  of  internal  air  of  the 

heated  buildings  in  °C;  they  accept  according  to  table  7.1;  /«. 
- the  calculated  teaperature  of  surrounding  air  for  the 
planning  of  heating  in  °C;  see  Table  1.3;  v.  - the 

external  construction  voluae  of  buildings  (without  baseaent) 
in  a*. 


The  specific  heating  characteristics  of  habitable  and 
public  buildings  are  deterained  according  to  aaterials  of 
the  standard  series,  used  for  the  building-up  of  this  area. 
In  the  absence  of  the  inforaation  about  a standard  series 
of  buildings  specific  heating  characteristics  can  be 
deterained  according  to  the  curve/graph  of  Pig.  7.1  or 
according  to  table  7.2. 
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In  table  7.2  and  on  the  graph  of  Pig.  7.1  are  given 
specific  heating  characteristics  </{,'*'•  referred  to  the 
calculated  teaperature  of  surronsding  air  3o*c.  in 
connection  with  this  specific  heating  characteristics  for 

other  cliaatic  areas  receaat  bp  the  foraela 

. - (/> 

4 «*«*/**  * wd.  (7.2) 

Key:  (1).  kcal/a*  h deg 


•here  ^ 
conditioas 

Key:  (1). 


is 

of 


the  coefficient,  which 
area,  are  accepted: 


>—  io  *c 

»*c 

«*c 


considers 


the 


cliaatic 


with. 


i-i.* 
».-i  i 
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leating  characteristics  of 
habitable  and  public  buildings  depending  on  external 
construction  volune  of  buildings  shea  «M— arc  1 - for 

buildings  constructed  afterward  1958;  2 - for  bsildings 

building  to  1958. 


of 


Key: 

(1).  Specific 

heating  characteristic 

in  kcal/a*  h 

deg* 

(2).  full-scale 

construction  voluae  of 

buildings  m 

a*. 

Table 

7.1*  Averaged 

calculated  teaperatures 

of  internal  air 

(on 

SUP  11-4. 10-62) 
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Vote.  In  the  absence  of  the  enuaera.tion  cf  public  buildings 
with  the  indication  of  their  designation/par pose  the 
calculated  tenperature  of  internal  air  for  all  buildings  is 
accepted 

Key:  0)»  Designation/purpose  of  buildings.  (Ik).  in  °C. 

(2).  Habitable  buildings,  hotels,  hostels,  adninistrative 
buildings.  (3).  The  educational  institutions,  general 
education  schools,  boarding  schools,  laboratories,  enterprises 
of  public  nutrition,  club/puffs,  the  houses  of  culture.  (4). 
Theaters,  eagazines,  laundry,  fire  stations*  (5).  Cinenas. 

(6).  Garages.  (7).  Children's  kindergartens,  polyclinics, 
dispensaries,  dispensaries,  hospitals.  (8).  Baths. 


Page  83. 

The  voluae  of  one  building  is  accepted:  during  the 
planning  of  aaia*line  thernal  grid/networks  - by  the 
average/aean  external  construction  voluae  of  one  building  in 
city  block;  during  the  planning  of  distributive  thernal 
gr id/aetworks  - for  each  building  by  its  external 
construction  voluae,  and  in  the  absence  of  these  data  - by 
the  following  voluae  of  one  building  in  city  block;  during 


i 
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the  planning  of  branching  of  theraal  grid/networks  to 
aaparate  buildings  - on  the  external  construction  voluae  of 

this  building. 

The  naxiaun  hourly  consunption  of  heat  for  the  heating 
of  public  buildings  can  be  accepted  tentatively  25o/o  of 
the  naxiaun  hourly  consunption  of  the  heat  of  habitable 
buildings. 

2 

Heat  rates  for  heating  on  1 a by  the  vein/strand  of 

the  areas,  which  consider  the  clisatic  conditions  of  area, 
can  be  deternined  by  the  curve/graph  of  Pig.  7.2. 

■eat  consunption  for  heating  at  the  teaperatures  of 

surrounding  air,  different  froa  calculated,  they  accept:  if 
the  teaperature  of  surrounding  air  is  lower  than  calculated 
- equal  to  the  naxiaun  hourly  consunption  of  heat, 
deternined  by  foraula  (7.1) ; if  the  teaperature  of 
surrounding  air  is  higher  than  calculated  - it  is 
proportional  to  a calculated  difference  in  the  teaperatures 
by  the  foraula 

<73> 

*M  — 

where  «£  is  the  teaperature  of  surrounding  air  at  which  is 
deternined  the  heat  consunption,  into  °C. 
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Beat  consumption  for  the  ventilation  of  the  public 
buildings  in  which  they  design/project  plenua  ventilation 
with  the  preheating  of  air*  are  accepted  according  to  the 
projects  of  local  ventilation  systeas.  When  the  projects  of 
local  systeas  are  absent*  heat  consuaption  for  these 
buildings  (besides  unique  buildings  - the  theaters* 
high-altitude  the  like*  and  also  buildings  with  air 
conditioners)  can  be  deter ained  according  to  aealganated 
indices. 


* 

I 

J 
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fable  7.2.  Specific  heating  characteristics  of  habitable  and 
public  buildings  depending  on  the  height  of  building-up  when 

t H o — 30 


(on  S RIP  II- $.10-62). 


3?4«*<iCTb  jaCTfKiAkN 

U) 

(-30) 

• «(J A/m'  % spat* 

1 

0.H — 0.7 

0.4— '>.5 

V3*  4—3 

o.r^.4 

1UiM» 



Rote.  As  pi  the  absence  of  the  date  on  nunber  of  floors 
of  public  buildings  specific  heating  nature  for  these 
buildings  is  acquired  equal  to  0.4  kcal/s*  h deg. 


Key:  (1).  Height  of  building-up.  (2).  in  kcal/a*  h deg. 

(3) . and  more  decks. 
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of  ar«a  curved  *.  in 

construction  in  voluae  to  by 
of  building  u » 5.5  a3/**; 


the  ratio  of  external 
the  vein/strend  of  the  area 
- - - the  sane,  with  w * 


6 n3/a*; the  saae,  with  w * 7 «»/■*•  S Key:  (1). 

Heat  rate  xc  in  kcal/fa  a*.  (2).  kcal/a*  h deg.  (3).  The 
calculated  teaperature  of  surrounding  air  for  the  planning 
of  heating  in  *C. 


Page  84. 

For  deternining  the  aaxinua  hourly  consuaptions  of 
for  ventilation  according  to  the  conbined  indices,  are 
applied  the  specific  ventilation  characteristics  of  buildings, 
which  is  heat  rate  on  1 a3  of  the  ventilation  building  on 
external  neasureaent  for  one  degree  of  a difference  in  the 
teaperatures  between  the  averaged  calculated  teaperature  of 
air  ventilation  indoors  and  the  calculated  teaperature  of 
sarroanding  air  for  the  planning  of  ventilation.  Accordingly 
the  aaxinua  hourly  consuaption  of  heat  for  ventilation  is 
deteraiaed  froa  the  for aula: 

***•'/«.  (7-0 

where  q , - the  specific  ventilation  characteristic  of  public 

buildings  in  kcal/a3  h deg;  i...  - the  calculated  teaperature 
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of  surrounding  air  for  the  planning  of  ventilation  in  °C # 
*«e  Table  1.3. 

The  specific  ventilation  characteristics  of  public 
buildings  are  accepted  according  to  the  standard  projects  of 
buildings#  and  in  their  absence  - depending  on  the 
desigaation/purpose  of  buildings  according  to  table  7.3. 


rhe  specific  ventilation  characteristics  of  public 
buildings  ^aTe-— accepted  according  to  the  atand<m1~~nrrnjnrt*;  of 
buildings#  and  in  thel^^-sg3f>mc  $ - depending  on  the 

desigaa£jjMt/tTurpose  of  buildings  according  --fcalile  7.3. 


In  the  absence  of  the  list  of  public  buildings  eith 

the  indication  of  their  designation/purpose  the  averaged 
specific  ventilation  nature  is  acquired  equal  to  OH 
kcal/a*  h deg;  in  this  case  during  the  deterniaation  of 
heat  consuaption  for  ventilation  froa  for  aula  (7.4)  is 

considered  the  total  external  voluae  of  all  public 
buildings^  which  is  accepted  according  to  the  data  of  the 

general  plans  of  cities#  but  if  data  no  - take  as  equal 

to  30o/o  of  the  voluae  of  habitable  buildings. 


Heat  consuaption  for  ventilation  at  the  teapera turns  of 
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surrounding  air,  different  ftoi  the  calculated,  they  accept: 


if  the  tenperature 

of 

surrounding 

air  is 

lower  than 

calculated  - equal 

to 

the 

aaxinua 

ourly 

consuaption 

of 

heat,  deternined  by 

foraula 

(7-4), 

which 

is  reached 

by 

reducing  the  aultiplicity  of  the  exchange  of  air  daring 
this  period;  if  the  teeperature  of  surrounding  air  is 
higher  than  calculated  - it  is  proportional  to  a calculated 
difference  ia  the  teaperatares  by  tha  for sals 

t -tM 

<?:-<?. r=—~‘  *c2\/h-  <7.5i 

For  tentative  calculations  it  is  possible  to  accept 

that  the  aaxinua  hourly  consunption  of  heat  for  the 
ventilation  of  public  buildings  coaprises  approx taste ly 
30-50o/o  of  of  the  corresponding  consuaption  for  heating  or 
7-12. 5o/o  of  heat  consuaption  for  the  heating  of  habitable 

buildings. 

The  specific  hourly  consuaptions  of  heat  for  one 
inhabitant  it  is  possible  to  deteraine  on  the  curve/graph 
of  Pig.  7.3  during  coapilation  of  which  the  heat 
consuaption  for  the  ventilation  of  public  buildings  is  taken 
into  account  ia  size/diaension  of  30o/o  of  heat  consuaption 

for  their  heating. 


Heat  consuaption  for  heating,  ventilation  and  the 
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technological  procassas  of  industrial  buildings  ara  detaraiaad 
according  to  tha  projects  of  local  systens  or  strengthened 
indices  on  the  basis  of  the  conaands  of  the  specialized 
planning  organizations. 

7.2.  The  hourly  consuaptions  of  heat  for  everyday  hot  eater 
supply. 

Beat  consuaption  for  the  everyday  hot  eater  supply  of 
separate  habitable*  public  and  industrial  buildings  or  group 
of  one-type  buildings  are  deternined  according  to  the  noras 
of  the  consuaption  of  hot  eater  eith  tenperature  of  65°C* 
given  in  SNIP  II-g.8-62.  The  aaxiaua  hourly  consuaption  of 
’>•  heat  for  hot  eater  supply  for  the  days  of  the  greatest 


eater  coasaaptloa 

and 

also 

hourly  aean 

heat 

consuaption  per  a 

•ek  q',’"  for 

the 

habitable  and 

publ ic 

baildings  of  different  designation/parpose  is  deterained  fron 
the  foraalas*  given  in  table  7.4.  The  values  of  the 
variation  factors  of  the  consuaption  of  hot  eater  are  given 
in  table  7.5. 

Hourly  aeaa  beat  consuaption  for  hot  eater  supply  for 
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the  days  of  the  greatest  water  consuaption  is  dstsrsined 
fron  the  fornula 

<£»=,*c<£*-  K.e.al/ A.  (T<») 

where  *«  is  a coefficient  of  the  disraal  nonuaifor sity  of 

heat  coasesption  per  week;  they  accept  for  habitable  and 

public  buildia9S  *.-1.2,  for  industrial  buildings  and 
enterprises  - * c-i. 

Heat  coasunption  for  the  everyday  hot  water  supply  of 
city  blocks  or  guarters  of  cities  and  populated  places , and 
also  industrial  enterprises  for  the  days  of  the  greatest 

water  coasunption  are  deternined  fron  the  foraulas:  hourly  mean 

tLtsl/h.  (i.i) 

i mom  V>oor  . 

«*,«?  fecal/ A.  c ')  '?) 

where  q - hourly  nean  the  heat  coasunption  per  week  for 
the  hot  eater  supply  of  each  building,  deternined  by  the 
fornulas,  given  in  table  7.1,  in  kcal/h;  *«  - the 
coefficient  of  the  diurnal  nonunif ornity  of  heat  consuaption 

per  week;  they  are  for  the  populated  places  *«-i,2.  and  for 
industrial  enterprises  **-i;  a,  is  a coefficient  of  hour 
aonuniforaity  of  heat  coaseeptioa  for  the  days  of  the 
greatest  water  consuaption;  they  accept  for  the  populated 

places  *,-1.7+2.  and  for  industrial  enterprises*,-!. 
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Table  7.3.  Specific  ventilation  characteristics  of  public 


bail dings  (on  SI IP 


O' 

Humwh*  iumI 


Il-g.  10-62) 

0 


MS.  SAaHHS  NnyVHO- 

n poem  mux  mmctm 


T3*1 

AAMHHHCTpjTHBMU?  3 

St  i .irjOMre.lK'hNI 

ryron  .... 

Ksyf<M  * 

w Tcarpu.  HNNOTcarpu 

(^JMara  iMMu,  y*»eOsw-  snneAiMNS.  nu*apituc 
arno 


y leihNVt 
MMTNJa  US' (MUMS 
iap*sTrpM«  tmsm 
*«.  I . J,««l 


(. ^ rio.iMH.iHHNMi.  AMcnsMcepM.  asdyjuropMH 


UJ  bO-IUMMU.4 

C®  tBaMM.  .laOopnTopNN 

ff  sipcAnpnnrsn  o6iau*cTM«Moro  nhtsmms 

f p*mn  

Lj)  flpa*«resMe 

Jl  AmiUM  tc.iN  caju 

7|'  til  MM  M 08l*i'06p4)MarMMIIM 


0.1S 

0.2 

0.4 

0.1 
0.  5 
0.3 

1 

0.7 

0.4 

0.1 

o.<* 


Dots.  Hhea  the  eneneration  of  peblic  buildings  is  absent, 
the  averaged  specific  ventilation  characteristic  are  accepted 
as  equal  to  0.2  kcal/n3h  deg  with  to  the  total  volune  of 
all  public  buildings. 


Key:  (1).  Designation/purpose  of  buildings.  (2).  Specific 

ventilation  characteristics  in  kcal/n*  h deg.  (3). 

idninistrative  buildings,  the  buildings  of  scientific  research 
and  design  institutes.  (4).  Club/puffs.  (5).  Theaters, 
cineaas.  (6).  Magazines,  the  educational  institutions,  the 
fire  stations.  (7).  Polyclinics,  dispensaries,  dispensaries. 
(8).  Hospitals.  (9).  Baths,  laboratories.  (10).  Enterprises 
of  public  nutrition,  garages.  (11).  Laundry.  (12).  Children's 
kindergartens.  (13).  Schools  are  general  education. 
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habitable  and  pablic  buildings  foe  one  person.  ~ the 

specific  heating  characteristics  of  habitable  and  pablic 
buildings;  i*  a specific  external  volaae  of  habitable 


and 

public 

bn  tidings  to 

one 

person 

*«■ 

■ i-  n’/uan ; f 

is  a 

nora 

by  the 

vein/strand 

of 

area  to 

see 

in  n*/pers ; 

w is 

the 

ratio 

of 

the  external 

construction 

voluae  to  by 

the 

vein/strand 

of 

the  area 

of 

building 

in 

a */■*• 

Key: 

<1>- 

In 

kcal/h«pers 

heat  rate 

for 

heating  and 

ventilation  of  habitable  and  public  buildings.  (2).  The 
calculated  teaperature  of  surrounding  air  for  the  planning 
of  heating  in  °C.  (3).  Heat  rate  for  the  heating  of 

habitable  buildings  in  kcal/a«pers  (4).  kcal/a3*h *deg. 
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page  86. 

Table  7.4.  Foraulas  foe  deteraining  the  aaziaua  hourly 
coosuaptions  of  heat  for  everyday  hot  water  supply  for  the 
days  of  the  greatest  water  consuaption  and  hourly  aean  per 
week  by  separate  habitable*  public  and  industrial  buildings 
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Ray:  (1).  Users.  (2).  Unity  of  consunptioa.  (3).  Calculation 

formulas  for  determining  the  heat  consumption  for  hot  water 
aupply.  (4).  maximum  hours  for  the  days  of  greatest  mater 

consumption  «"•“  in  kcal/h.  (5).  hourly  mean  per  week  <>'**• 
into  kcal/h.  (8) . Quantity  of  ones  of  consumption*  t.  (7)  • 

Variation  factor  of  the  consumption  of  hot  mater*  k.  (8). 
Habitable  houses.  (9).  People*s  quantity  in  building  or 
group  of  buildings.  (10).  Hostels.  (11).  inhabitant  in  a 24 

hour  period.  (12).  Quantity  of  people*  mho  live  in  hostel. 
(13).  Hotels  and  boarding  houses.  (14).  Quantity  of  people* 
who  live  in  hotel.  (15).  On  SMIP  Il-g. 8-62.  (16).  that. 

(17).  Hospitals.  (18).  cot  in  a 24  hour  period.  (19). 
Quantity  of  cots.  (20).  Sanatoriuas  and  the  houses  of  rest. 

(21).  Polyclinics  and  dispensaries.  (22).  visitor.  (23). 

Quantity  of  visitors  in  hour.  (24).  On  table  7.5.  (25). 

Shower-baths.  (26).  shower  grid  in  hour.  (27).  Quantity  of 
shower  grids.  (28).  Baths.  (29).  Quantity  of  visitors  of 
bath  in  hour*  equal  to  a quantity  of  places  in  stripping. 

(30) .  Productivity  of  laundress  in  kg  of  linen  in  hour. 

(31) .  Boarding  schools.  (32).  place  in  a 2*  hour  period. 

(33).  Quantity  of  places*.  (34).  On.  (35).  Children's 
kindergartens.  (36).  Children  per  day.-  (37).  Children's 
quantity  in  kindergartens.  (38).  The  educational  institutions. 
(39).  studying  itself  into  replacement.  (40).  Quantity  of 
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students  into  replaceaent.  (41).  Enterprises  of  public 
nutrition.  (42).  dish.  (43).  Quantity  of  realized  dishes  in 
hour  11  where  M - a quantity  of  the  setting  places:  p - 

the  nunber  of  landings  in  hour  taken;  for  dining  rooas  the 
open  type  and  cafe  p - 2;  for  dining  roons  with 

industrial  enterprises  and  student  p = 3;  for  restaurants  p 
3 1.5.  (44).  Hater  points.  (45).  point  in  hour.  (46). 

Quantity  of  points.  (47).  Tap/cranes  of  wash-stands.  (48). 

Garages.  (49).  nachine.  (50)  quantity  cf  serviced  aachines. 


In  the  table  are  accepted  the  following  designations:  a is 
a non  of  the  consuaption  of  hot  water  in  1 at 
teaperatqre  of  6 5°C,  are  accepted  according  to  SNIP 
II-g.8-62;  t - a calculated  quantity  of  units  of 
consuaption;  - the  teaperature  of  cold  (water-conducting) 


water  in 

winter  period 

(in 

the 

absence  of  data 

is 

accepted 

/C  fc  - 

the  variation 

factor 

of 

the 

consuaption 

of 

hot 

water  (by 

diurnal  per 

week 

and 

hour 

for  the  days 

of  the 

greatest 

water  consuaption) ; 

is  a 

nuaber  of 

hours  of 

the  work 

of  shower  grids  in 

a 

24 

hour  period; 

is  a 

nuaber  of  hours  of  the  charge  of  tank-storage 
battery/accuaulators  of  the  systea  of  hot  water  supply  in  a 
24  hour  period,  aad  for  the  educational  institutions  into 
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rtplaceaent.  For  industrial  buildings  is  accepted  the  nuaber 
of  hoars  of  the  charge  of  tank-storage  bat tery/a ecu nula tors 
into  repluceeent,  it  is  not  less: 


( •)  «p« 

SMC .18  lyUieSMK  CCTOK  10  S . . • • 

me.  GtfbT  6 xS*V) . . . . 

. . 31  « h.#* . . 

Key: 

41). 

with 

the  nuaber  of 

shower  grids  t 

sane. 

(3). 

froa 

(4).  to.  (5). 

and  aore. 

T - the  aunber  of  hours  of  the  work  of  public  building 
or  enterprise  in  a 24  hour  period,  and  for  the  educational 
institutions  - the  nunber  of  hours  of  work  into 
replacenent. 


Ike  notes:  1 - the  sinplified  for aulas  are  given  at  value 

V.-  + **c 

2.  iq  the  absence  of  tank-storage  batterj/accuaulators  r, 
they  accept  ra-r. 


3.  is  for  hostels. 


Page  87. 


During  the  coapilation  of  the  circuits  of  the  heat 
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supply  of  cities  or  areas,  and  also  with  the  plannings  of 
main-line  thersal  grid/networks  usually  there  is  no 


enumeration 

of 

public  buildings 

; therefore 

it 

cannot 

be 

determined 

heat 

consuaption  on 

table 

7.4. 

In 

this 

case 

is  possible 

to 

determine  the 

daily 

mean 

consuaption 

of 

water  by  all  public  buildings,  on  the  basis  of  the  norn 

' 

of  the  consuaption  of  hot  water  by  temperature  65°C,  for 
one  inhabitant  in  a 24  hour  period  in  size  of  20-25  1, 
■hich  sill  compose  1200-1500  kcal/day. 
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Table  7.5.  Values  of  the  variation  factor  of  the 


coasaaption  of  hot  eater  for  soae  public  buildings. 


(JZ-)  3H.me.ti* 
K(>9'(>4>HUH0HTa 
Mt-panMOMtpNOCTM  k 


/ a \ 

fl 0,1  M IL.1  MM M K M M SMtiyAATOpMII  S V ....  2 

» ./  x 2 

riptiMC'iuue  ),  \ 1.5 

*CJ»h  cum  vj<L\. * 

yvtftHUC  IlKjrNMa  U\ \ 5 

ripeanpHeTMa  otiuieciseNaoro  neraaaa  V*  J 2 

r apaaiM  1*5 


( (loTpfONrcJb 


Key:  (1).  Oser. 

(21  . 

Values  of 

the 

coefficient  of 

nonuniforaity  k. 

(3). 

Polyclinics 

and 

dispensaries. 

ao*peMnteBSBS9SSBM>^MtMB.  (4).  Baths.  (5).  Laundry.  (6). 
Children's  kindergartens-  (7).  The  educational  institutions. 
(8).  Enterprises  of  public  nutrition.  (9).  Garages. 


Fage  88. 

Then  for  cities  and  the  populated  places  of  hourly  aean 

heat  consuaption  for  hot  eater  supply  for  the  days  of  the 

greatest  eater  consuaption  depending  on  inhabitants* s total 
nuaber  it  is  possible  to  deteraise  froa  the  formula 

<%»  w*\2m  (?.»» 

Key:  (1).  kcal/h 

a the  aaxinoa  hourly  consuaption  of  heat  by  the  fornula 
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Q?"1* -Itf*  KtHU  *.  (7.10) 

Key:  (1).  kctl  k 

■here  a - the  norm  of  the  consumption  of  hot  water  in  1 
with  tenperature  of  65°C  for  habitable  buildings  for  one 


inhabitant 

, taken  on 

S»IP  II-g.8-62; 

b - 

the 

consumption 

of 

hot  water 

in  1 with 

tenperature  of 

65°C 

for 

all  public 

buildings 

of  city  or 

populated  place 

for 

one 

inhab itant; 

it 

is  possible  to  accept  20*25  t in  a 24  hour  period;  m 
inhabitants's  nunber  in  year  or  the  populated  place;  it  i 
- the  tenperature  of  cold  (water-conducting)  water  in  winter 
period  in  °C  (in  the  absence  of  data  is  accepted  /«.»-• f5’C). 

The  total  daily  aean  consumption  of  water  and  specific 
hourly  aean  heat  consumption  for  hct  water  supply  for  one 
inhabitant  depending  on  the  character  of  building-up  can  be 
accepted  on  table  7.6  during  the  coaplete  provision  for 
population  by  tank,  laundresses  and  by  public  nutrition. 


7»f.  Annual  heat  consumption  by  habitable  and  public 
buildings. 


Annual  heat  coasuaption  by  habitable  and  public 
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buildings  are  deternined  froa  the  foraula 

<?ro*  =•  Q'r  + (?r  + <yr  rvunotp > (Ml, 

Key:  (1).  Gcal/year. 

where  Q'n*  is  annual  heat  consnaption  for  the  tea  ting  of 

habitable  and  public  buildings  into  Gcal/year;  q'"1  is  annual 
heat  consuaption  for  the  ventilation  of  public  buildings 

into  Gcal/year;  Qrr°*  is  annual  heat  consuaption  for  the  hot 
water  supply  of  habitable  and  public  buildings  into 
Gcal/year. 

Annual  heat  consuaption  by  habitable  and  public 
buildings  according  to  the  foras  of  beat  consunption 

(heating,  ventilation,  hot  water  supply)  deteraine  froa  the 
f oraulas: 

for  the  heating 

0 ) 

Q'J"  ■=•  0, ; — «•  **<•-«  *o+.  (M-’l 

'W  '40 

Key:  (1).  kcal/year. 

for  the  ventilation 

<^»t  " ^ x * * ("«-"•)  *o&,  l7.lt) 

Key:  (1).  kcal/year. 
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to  the  hot  ntir  supply 

or*-o?"-#+«.8o;^~^ 

X (8  WO  — ».<,)  KKtuUod.  (/) 

(1).  kcal/year. 


Id  these  formulas:  q^q,  are  aaxiaua  hourly 

consuaptions  of  heat  for  hunting  and  ventilation  in  kcal/h; 

QC,.  - 

hourly  aean  heat  consunption  for  hot  water  supply  in 
kcal/h;  *„  is  duration  of  heating  period  in  hours  (|ee 


Table 

i.3|; 

n.  is  a 

nuaber  of  hours 

in 

heating 

period 

with 

the  teaperatures 

of 

ezteraal  air 

lower 

than 

calculated 

for 

designing 

ventilation 

(shea  , n. 

— 0) ; 

*• 

is 

a nuaber 

of  hours  of 

operation 

of 

ventilation 

in 

the 

course  of 

twenty-four  hours;  is  the  averaged  teaperatare  of 

internal  air  of  building  in  *C;  v«  is  the  calculated 
teaperature  of  surrounding  air  for  the  planning  of  heating 
in  °C;  is  the  calculated  teaperature  of  surrounding  air 

for  the  planaing  of  ventilation  in  °C;  /c„p0  is  aean 

teaperature  of  surrounding  air  during  heating  period  in  *C;  t'm\ 
- aean  teaperature  of  surrounding  air  in  the  range  of 
heating  period  of  calculated  teaperature  for  the  planning  of 
ventilation  is  above  into  °C;  tt.»  /,.*  are  teaperature  of 

cold  (water-conducting)  water  ia  sister  aad  suaaer  periods; 
ia  the  absence  of  data,  accept  iM-+i  r-i in-  ♦ 15°c;  0,8 


the  coefficient,  which  considers  a redact io a/de see nt  in 


1 
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the  hourly  consumption  of  water  for  hot  water  supply  in 

suaeer  period;  WOO  ~ the  number  of  hours  of  the  work  of 
the  system  of  hot  water  supply  per  annua. 


Bean  temperature  of  surrounding  air  in  any  interval  of 
the  temperatures  of  heating  period  is  defined  as  algebraic 
sun  of  the  products  of  mean  temperatures  of  surrounding  air 


by  the  duration  of  their  standing  according  to  the  formula 


«iC+'»i  <3+  •••+«,  CL 
<7-  -~7 — ~ — ~ *C.  (7.151 


where  nt4 


•••# 


- the  average  duration  of  the 


standing  of  the  external  temperatures  for  the  intervals 

through  each  S°C  in  days  or  hours;  *3 - mean 

temperatures  of  surrounding  air  for  the  same  intervals  in 
°C. 

Values  nl#  n,#  ...#  and  <3.  fg. iJJ,  see  Table  1-J- 
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Table  7.6.  Total  aean  dally  consumption  of  water  and  hourly 
aean  heat  coasuaption  for  hot  water  supply  for  habitable 
and  public  buildings  for  oae  inhabitant. 


O') 

Xapj*fc|>  ucrpoMKH 

C|Ktii2yT"i- 
NUW  1 

li'lU  HJ  •MNwlu 
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285 

1.15 

310 

uaptMpi.il  

I4S 

1U 

ley:  (1).  Character  of  bailding-op.  (2) . aean  daily 

consuaption  of  water  for  one  inhabitant  1/pers  day  at  the 
teaperature  of  water.  (3).  Hourly  aean  heat  consuaption  for 
one  inhabitant  kcal/pers«h.  (4).  Old  bousing  fund.  (5). 
Housing  construction  of  recent  years.  (6).  Areas  with 
low-aeterage  apartments. 


End  section 
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Page  89. 

Chapter  8. 


BKGOLATIOH  OP  HBAT  DISTRIBUTION. 

. / 

8*1.  General  considerations  and  the  conventional  designations. 

' * 

In  steae  gr id/net works  is  realise/accosplished  the  local 
regulation  of  heat  distribution. 

In  water  thermal  grid/networks  the  basic  regulation  of 
heat  distribution  depending  on  the  teaperature  of  surrounding 
air  is  realize/accoaplished  centrally  (on  heat  and  power 
plant  or  in  the  boiler  rooa) , as  a rule#  by  the  following 
aethods: 

by  a change  in  the  teaperature  of  water  in  delivery 


t 
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pipe  without  thw  flow-rate  control  of  water  (ratio 
goweraing)  s 


by  a change  in  the  consonption  of  network  water  at 

* 

the  greservation/retention/naintaining  of  the  constant 
tenperatore  of  water  in  delivery  pipe  (quantitative  control); 

by  a change  in  the  teaperatare  of  water  in  delivery 

pipe  with  the  appropriate  change  in  the  consonption  of 

water  (qualitative-quantitative  control)*. 

tor  the  correction  of  central  control  in  water  theraal 
grid/aet works,  is  carried  out  additionally  group  local 
control  on  central  theraal  point/iteas  (industrial  enterprises 
a*d  residential  sections)  and  on  the  theraal  point/iteas  of 
buildings,  and  also  local  individual  control  on  separata 
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aggregate/ units  and  iastruaants. 

B«loi  curve/graPhs  of  tha  control  of  boat  distribution 
in  • question  fron  boat  and  po*er  plant  or  central  boiler 
rooa  bear  during  planning  auxiliary  character;  therefore 
during  their  construction  are  introduced  the  folloaing 
amplifications: 

the  teaperature  of  internal  air  of  all  heated  and 
ventilation  locations  of  buildings  is  accepted  identical  (for 
the  t hemal  grid/net  sorts  of  residential  areas  and 
coaaoa/geaeral/total  thernal  grid/net so r ks  of  industrial 
enterprises  and  residential  areas  ♦18°C;  for  the  thernal 
grid/oetsorks  of  industrial  areas  aocprding  to  the 
predoainant  teaperature  in  the  industrial  enterprises  of  this 
area,  but  in  the  absence  of  data  ♦ 16°C)  ; 

t 

internal  heat  releases  in  habitable  and  public  buildings 
are  not  considered; 

aaxiaon  and  average/aeaa  heat  coasuaption  for  hot  eater 
supply  during  heating  period  are  accepted  as  constants. 

the  presence  in  the  separate  groups  of  the  buildings 


■ 
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of  considerable  internal  beat  releases  or  sharp  deviation  of 

istereal  te ape rat  are  fron  that  shich  was  accepted  daring 
graphing  of  central  control  nnst  be  considered  in  the 
special  operational  carve/graphs  of  local  control. 

In  the  given  below  foraalas  for  the  calculation  of  the 

graphs  of  the  control  of  heat  distr  ibution.  are  accepted 
the  following  principal  notations: 

Gw  9*.  heat  consaaption  for  heating  and  ventilation  in 
keal/h  at  arbitrary  tenperature  of  serroanding  air; 

Gf.  Qf*.  <£  - arbitrary,  hourly  aean  aad  aaziaua  hourly  heat 

cossenption  for  hot  water  supply  in  keal/h; 

<#=QJP*«  • the  • balance"  hourly  conaunptioa  of  heat  for  the 
hot  setae  supply  by  which  for  consecutive  two-stage  circuits 
is  provided  the  diurnal  balance  of  heat  for  heating  in 

keal/h; 


<£_ 

Q? 


; *«•«= 


factors  of  the  loud  of 
equal  to  the  coefficient 
of  hot  water  supply  Ky)' 


arbitrary, 
hot  water 
of  hour 


the  "balance"  and  aazinua 
supply  (value is 
aonuniforaity  of  the  load 
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<?„  Q0  Qa 


or*” 


boar if  aeon,  "balance"  and 
boat  for  hot  voter  supply 
for  boating; 


' - tba  ratio  of  arbitrary, 
aariaaa  boorly  consaaption  of 
to  calcoLatad  hoot  consaaption 


qi-Qi,.Qi.0P“c  - productivity  of  step/stage  I of  tvo-stage 
pr shoo tors  of  hot  voter  sopply  vith  arbitrary,  hourly  aaan, 
"balance"  and  aariaaa  the  hourly  ccnaaaptioas  of  beat  in 
kenl/fcj 

«La  «r  ...... 

o?  QrJ 

- tie  prod activity  of  the  step/stage  of  I 
preheaters  vith  arbitrary,  average/aeaa,  "balance"  and  aariaaa 
the  hourly  consaaptions  of  heat  in  portions  of  the 
coaaoa/general/total  productivity  of  both  step/stages  ' of 
preheaters  vith  these  aaae  heat  consaaptions; 


0;  c,  — consaaption  of  voter  for  heating  and  ventilation  in 
hgA  *4  the  arbitrary  teapetature  of  surrounding  air; 

arbitrary,  hourly  aeaa  and  aariaua  the  hourly 
conoeo  Ptione  of  aetvork  voter  for  hot  voter  supply  vith 
cloood  thee  sal  g rid/netvorks  in  kg/h. 


PAGE  •* 


r 
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(7,  (7cp>  6o.  Arbitrary#  hourly  Bean,  "balance"  and  aaxinua 

hour  the  conaoa/general/total  (to  heating  and  hot  vater 
supply)  consumption  of  network  water  in  kg/h; 

?= 

— * pcv  „ G>  0 ,<w 

*c  ’ Tcp  g ' ,<l  V ' T“ = r*  ~*he  ratio  of  the  arbitrary,  average/sean, 
"balance"  end  aaxieea  of  the  coaaon/general/total  consumption 

of  network  water  to  the  calculated  consunption  of  water  for 

heatieg  in  kg/h; 

G,  „.  o^.  G'~e - arbitrary,  hourly  a«an  and  aaxiaua  the  hourly 

I 

coaseaptioas  of  the  water,  which  enters  the  local  systen  of 
hot  water  supply,  in  kg/h, 

Gir-  Gn  - the  guaatities  of  water,  take/selected  fros  feeding 
and  cetera  lines  of  the  open  theraal  grid/networks  to  hot 

water  supply,  in  kg/h; 


£ - the  calculated  teaperature  of  internal  air  ia  °C; 

6 


■k  - the  arbitrary  (flowing)  teaperature  of  surrounding 


* ■ 
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air  in  °C  for  which  are  deterained  the  teaperatures  and 

the  consaaption  of  water; 

» • 

o - the  calculated  teaperatora  of  surrounding  air  for 

tire  planning  of  heating  in  °C; 

±HB-  the  calculated  teaperature  of  surrounding  air  for 

* . t — ■ 

design  of  ventilation  in  °C; 

0 

i h - the  teaperature  of  surrounding  air  in  salient  point 
of  the  graph  of  the  teaperatures  qf  water  (see  Pig.  8.5) 
iq  °C, 


T - the  teaperature  of  water  in  the  deliver 7 pipe  of 
theraal  grid/network  in  °C; 

fc-XitfA,  “ teaperatures  of  water  in  the  delivery  pipe 

before  the  elevator  (or  the  nixing  puap)  in  °C  with 
arbitrary,  "balance*  and  aaxinua  the  hourly  consunptions  of 
haat  oa  hot  water  aupply  in  the  case  of  two~stage  aeries 

circuit  (for  the  corrected  graphs  v#*  - the  teaperature  of 
water  in  delivery  pipe  on  the  heating  graph), 

T t - teaperature  of  water  in  the  delivery  pipe  of 
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local  heating  systens  after  airing  in  °C; 

Tao  - the  teapecatare  of  water  ia  return  line  of  local 

heating  systeas  ia  °C; 

T| o»6 • •* m '-the  sane,  with  "balance"  and  aarinua  the  hourly 
coanaaptions  of  heat  for  hot  water  supply  in  the  case  of 
two-stage  series  circuit; 

T — teaperature  of  water  ia  return  line  of  local 

ventilation  aysteas  in  °C; 

the  teaperature  of  water  in  return  line  of  the 

preheaters  of  hot  water  supply  in  the  case  of  the  parallel 

• ; « , t ...  - , 

circuit  of  their  inclusion  in  °C; 

I • 

*itkpth.»i«  — teaperatures  of  water  in  coaaon/geaeral/tothl 
hoar If  naan,  "balance"  and  aarinua  the  hourly  coasuaptions 
of  heat  for  hot  water  supply  in  «C ; 

„>  ~ teaperature  of  the  heaters  of  heating  j 

aysteas  in  °C; 


«.»n,5(t1  + **»)  _ neaa  teaperature  of  the  surface  of  heating 


/ 


An-; 
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heaters  in  °C; 

•fcr  — the  tesperature  of  the  hot  enter#  which  nntere  the 

local  systen  of  hot  water  supply,  i*  °C; 

^ ^ — teaperature  of  the  cold  water,  which  entars  the 
local  systen  of  hot  water  supply  is  closed  systeas.  is  °C; 

4.  the  teaperature  of  local  water  after  step/stage  I 

n • . . . . 

of  two-stage  preheater  of  hot  water  supply  in  °C  at 
arbitrary  heat  consunption  for  hot  water  supply; 

- a difference  in  the  teaperatures  of  network  and 

local  water  at  the  ‘ end  of  step/stage  I of  two-stage 

preheater  of  hot  water  supply  (counting  on  the  course  of 

local  water)  at  "balance"  and  aazinun  the  hourly 
consusptions  of  heat  at  salient  point  of  teaperature  graph  4^ 

into  °C; 

H k t - the  coefficients  of  the  heat  transfer  of  the 

o,  <j*r 

heaters  of  the  heating  systeas.  heaters  and  preheaters  of 
hot  water  supply  in  kcal/n*  h °C; 


a airing  factor; 
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ft-tke  duration  of  the  work  of  heating  systens  in  the 
conrsa  of  twenty-four  hours  in  kr/day. 

fka  given  a bora  heat  consumption  Q#  tka  flow  ratks  of 
the  matuork  uatar  8,  of  ratio  • and  a#  tka  . tsnparaturas 
of  uatar  in  faading  and  raturn  lima  of  tkaraal 

grid'/network  and  in  local  systems,  moan  temperatures  and  tka 
coefficients  of  tka  koat  transfer  of  tka  beaters  of  tka 

heating  systems,  heaters  and  preheaters  of  hot  eater  supply 
for  the  arbitrary  (current)  teaperature  of  surrounding  air 
are  designated  without  additional  indices* 

•1m  sane  unions  at  the  calculated  temperature  of 
surrounding  air  for  the  planning  of  heating  *MO  designate 
with  one  prim  *,  uith  teaperature  of  surrounding  air  for 
the  planning  of  wentilation  ^ with  1 two  priaes  ■ and  at 
the  temperature  of  surrounding  air  in  salient  point  of 

graph  - uith  three  prims  •••* 
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8.2.  Control  of  heat  distribution  for  heating. 

«h«  trinaed/ steading-state  itself  theraal  condition  of 
heating  system*  with  all  nethods  of  continuous  control  is 
deter nined: 

^ V 1 — _ Qq  Tio)  (T»p  — M ^ | j 

there  Q.  » Q«/Q'«  - relative  heat  consenptlon  for  heating. 

411  values  sith  prise  • are  related  to  the  salculated 

tenpecatore  of  surrounding  air  for  tike  planning  of  heating 

l . 

H.o  , 

Central  ratio  governing. 

central  ratio  governing  of  heat  distribution  upon 
heating*  as  a rule*  is  accepted  as  basis  in  the 
tqo-fnnnelled  eater  theraal  grid/neteorks  share  the  basic 
fors  of  load  is  a heating. 

jn  eater  heating  aysteas  the  coefficient  of  the  heat 

lly  is  determined  icon  the 


transfer  of  heaters 
expression 
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■** 

vhsre  ca  is  ths  constant  cosfficisnt. 

Pngs  91. 

In  this  cnss  ths  tsapsratncss  of  watsr  in  ths  dslivary 
pips  of  thsrani  grid/nstvork  rt,  aftsr  ths  hsntisg  systsns 
▼as  and  in  ths  dslivary  pips  of  local  hasting  systsns 

ars  dstsrninsd  f cos  ths  foraslas: 

" »!=*'.  + ( %-/.)  Q"  + ( Q„;  (8.2) 

Tio  **»«-(»;  -»].,)  Q.7.  (8  .J) 

V-T»-(V~Tc  )$..•  («•■») 

Ths  ralativa  load  of  hsating  at  ths  arbitrarily 

takan  tsapsrators  of  sarronnding  air  tH  is  dstsrninsd  fron 
ths  first  sgaation  of  f ornnla 


Consnsption  of  nstvork  vatsr  at  ths  arbitrary 
tsspssatnrs  of  sarronnding  air  is  fqsnd  by  foraala  > 


o . 


(8.3) 


FOOTPOTB  *•  Bsat  capacity  of  satsr  c 

BIDPOOTIOT 


1 kcal/kg  dsg. 
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■his  coasaaptioa  of  natoork  voter  at  all 
of  sarroaadiag  air  raaaias  coast aot  and  agual 
calcadatad  coasuaptioa  6a  * 6'(. 

Valaas  7]  'Xc  and  rt0  for  aad  'T^-T/JLO 

ia  fkbla  8.1  and  ia  Fig.  8.1. 


tsaparatoras 
to  tfca 

as*Cara  givaa 


MC  - TINMI7  VMS  3*  r^Jl°\ 

Mf.  luUif  cnrva/grapba  of  totyiratVM  u4 

onHiptloa  of  utK  at  control  rati#  fimiitf  aC  vatar 
ayataas  and  local  ratio  governing  of  air  boating  ayatana. 
^Staaparatara  of  watar  in  tba  f no  ding  linaa  of  boat  and 
panar  plant  and  aftar  nixing  panping)  tanparntnra 

of  vatar  aftar  vatar  and  air  baati*4  ayatana;  6t«  0t  * 
tba  Consu option  of  not  work  vatar  on  boat  and  powar  plant 
far  aatar  and  air  boating  ayatana;  G-c^  ia  conaanption  of 
tba  aixad  vatar  aftar  nixing  panping. 

Faga  92. 

For  convanianca  in  tba  uaa  of  graph  on  ita  t xla/axia 
of  afeaciaaaa  baaidaa  ara  additionally  conatrnctnd  tba 

tanparatara  acalaa  of  surrounding  air  for  aavaral  calcnlatad 
tanpaxataraa  . 

Soring  tba  coanaction  of  tba  ayatana  of  bot-vator 
boating  vitb  tba  aid  of  tba  vatar-to-vatar  prabaatar  tba 
tanpaxataraa  of  aatvork  vatar  aftar  prabaatar  ara  datarninad 
froa  fora  ala  (8.3),  noraovar  tba  calcalatad  tanparatara  of 
this  vatar  in  accaptad  npoa  10°C  big  bar  than  daring 
alavator  coanaction. 
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In  air  heating  systeas 


1) f the  foreela 


. ...  . • - ■ 

for  deter  mining  the  teaperatare  of  eater  in  delivery  pipe 

(usually  with  local  control)  vill  take  the  fore: 

As  an  ezaaple  Pig.  8.2  gives  the  graphs  of 


tenperatures  and  consusption  of  eater  at  the  central  ratio 
governing  of  eater  systess  and  the  local  ratio  governing  of 
the  air  heating  systess  of  sose  industrial  buildings  vith 
the  seduced  temperature  of  internal  air.  In  the  case  in 

J » . 

question  air  heating  systems  are  separated  into  independent 
line  froa  siring  punping.  Heat  coasuaptioa  by  eater  and 
pneusutic  systess  are  accepted  equal. 


Central  qualitative-quantitative  control. 


Vhe  central  qualitative-quantitative  control  of  heat 

distribution  into  heating  is  applied  along  vith  central 

» • 

ratio  governing  in  theraal  grid/neteorks  purely  heating  load 
in  the  veil  adjusted  heating  systeas  » [ *0,  81]. 


FOOTIOTS  >•  Central  qualitative-quantitative  control  can  bo 


I 
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I*U«  8.2-.  teaperntacas  and  the  consoeption  of  «atar  at 
fial4«tiv*>iaaitititiv«  control. 


Tfuat-parypu  •■•jm 


toys  (U*  teapemtnre  of  voter  r,  • (4  '•  Tooporatoro  of  voter 
▼*•  in  °C.  (3)«  Belative  consoopticn  of  voter. 


T 

fc 


Fig*  8*3*  Dentin « carve/graphs  of  tea  pern  tores  nod 

consoaption  of  voter  nt  qualitative-quantitative  coatrol 

i.-irc;  t>*rc;  v-wc  and  m - 0,33. 


DOC  * 78009407 


PAGE  -2fe 


Page  93. 

the  consumption  of  network  water  for  heating  Sa  is 


found  by  foraula  (8.5);  relative  coai 

Boaptioa 

ia 

egual  to 

, Co  ~ Ti  — 

Cu  - ^ - Q0  - . 

(iu  — tju 

(8.10) 

the  values  of  quantities 

and  G0 

for 

the 

qualitative- quantitative  control  of  heat  diatribation  in  the 

• ..  ...  - o 

case  only  of  heating  load  of  thersal  grid/nOtwork  when  C, 

.. 

a * 0.33  are  giveh  in  fable  8.2  and  in  Fig.  8.3. 

One  of  the  nodifications  of  the  qualitative-quantitative 
control  is  stepped  control.  *ith  this  control  entire  heating 
period  they  divide  into  several  ranges,  aoreover  the 
consaaption  of  water  changes  with  juap  daring 
tranafer/tranaition  froa  oae  K-band  another*  For  the  range 
of  the  low  teaperatares  of  aarroanding  air,  ia  accepted  the 
aaxiaaa  consaaption  of  the  network  water  G •*,  for  s-bands 
higher  external  teaperatnre,  the  coaauaptioa  of  the  network 


DOC  « 78009*07 


PAGE 


■ater  Ga  accept  those  who  were  lowered  in  accordance  with 
the  graph  of  the  qualitative-quantitative  control  (See  Pig. 
8.3)  . 


Vhe  teaperatures  of  network  water  in  feeding  and  return 
lines  for  each  rasge  calculate  according  to  the  foraulas: 

<»='.  + ( v-0  $!•'  + ( < - <f) t-  ‘ (81,) 

c-» 

jK-  (••«* 

the  teaperatare  of  water  in  the  delivery  pipe  of 
heating  systea  *Cc  is  deterained  froa  foraula  (8.9). 


Figures  8.4  gives  the  graphs  of  teaperatures  and 
consuaption  of  water  at  the  stepped  control  of  heat 
distribution  for  heating. 
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Control  of  passages. 


•he  control  of  beat  distribution  for  beating  by  local 
ptaaages  is  applied  in  two- funnelled  water  tberaal 
grid/networks  in  tbe  period  of  bigb  external  to  tbe 
teaperature  of  water  in  feed  line  fpr  beat  distribution  to 
kot  water  supply. 


Vbe  duration  of  tbe  work  of  beating  systens  in  tbe 

course  of  twnnty-four  hours  wheat  M “ is  egual  to 

e h 


" - 7 — f-  to  hr/d  ay. 

•a  S 


Hourly  aean  tbe  consueption  of  eater  in  grid/network  is 


egual  to 


a « o'  ~^cm 

2i  “ . .*  • 


Figures  8.5  exaeines  tbe  case  of  the  control  of  beat 
distribution  for  tbe  beating  when  in  tbe  period  of  tbe  low 
teaperatures  of  surrounding  air  provided  for  ratio  governing# 
and  at  tbe  high  teaperatures  of  surrounding  air  (t  H>  t * ) r 

control  by  local  passages  with  tbe  constant  teaperature  of 

\ 

eater  rt  • ?•[. 
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Quan t itati r«  coat  rol. 


the  guantitativa  control  of  boat  diatribotion  into 
baatiag  sonatinas  is  applind  in  tvo-fuaaallad  vatnr  tbsrnal 
grid/nntvorks  vitb  bant  input  to  banting  and  bot  vatar 
supply  at  tba  bigb  tanparaturas  of  snrronnding  air  {t  v t *)> 
Iq  this  casa  tba  tanparatura  of  vatar  in  dalivary  pipa 
tbay  support  vitb  constant  and  agual  by  nininally  nacassary 


for  tba  vork  of  tba  systaas  of  bot 


ipply. 


Sba  tanparatura  of  vatar  aftar  satar  banting  systaas  at 

gu ant itati va  control  is  datarainad  for  axtaraal  tanparaturas 

. •*  ....  . ..... 

according  to  tba  for  aula 

x (W  I*"- 

tba  consuaption  of  natvork  vatar  according  to  f omul  a 
<8.5)*: 


■ara  all  valuas  vitb  priaas  •••  ara  ralatad  to’  tba 

- ■ mt 

tanpasatura  of  snrronnding  air  i ^ <*aa  Pig.  8.5). 
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8.3.  Control  of  boat  distribution  for  voatilktlon. 


the  thernal  condition  of  tha  vaatilation  systeas, 
connactod  to  water  tharnal  grid/nat aorta,  for  tha  arbitrary 
taapasatnra  of  surrounding  air,  is  datarainad  by  tba 
following  agnations: 

(Tie  ~~  ^cp.n) 

__  Q *•'  (T«  *«P») 

abara  0 * — S-  _ is  ralatiaa  heat  consueption  for  vastilation; 

® Qe  

» j \l"  - air  floa  rata  through  haat  era  at  tha  teaperatpras 

W * 

of  sarroanding  air  of  arbitrary  and  calcnlatad  in 

■VUs 

1 . 

hn.m " - a nultiplicity  of  vantilation  at  tba  tanparatoras 
of  sarroanding  air  and  in  1/b; 

i * - tanpacatara  of  tba  air  bafpre  baatars  at  tha 
taapasataras  of  sarroanding  air  »*|4  (i* 

cacirdalation  of  air  it  is  abaant,  than  ^ * 1 ».V, 
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'tp*” 0 ■*(',+/ j and  - ■•an  tMputtua  of  air  in 

hdades  at  tNftratarw  t H and  fc  • 

All  values  with  prises  " are  related  to  the  calculated 
teapesature  of  aarroaading  air  for  the  planning  of 
ventilation  * K(i . Oaring  the  calculation  of  the  graphs  of 
teaperatures  and  consoaption  of  water  the  coefficient  of  the' 
heat  transfer  of  ventilation  heaters  usually  is 

deter ained  fros  the  a pproxi nation  feraala 

to)01. 

share  v is  the  average  speed  of  eater  in  heater  in  a/s; 

» 

- *•  * * 

v - the  average  air  speed  in  heater  in  a/s; 

7 is  an  average  specific  gravitf/eeight  of  air  in 
heater  in  kg/s* ; 

c.B  - constant  coefficient. 

— - , i i.  . . r 

Vor  t*o~ funnelled  water  theraal  grid/networks  with  heat 
i^pet  to  heating*  ventilation  and  hot  water  supply  the 
teaperature  of  water  in  delivery  pipe  rt  accepts  according 
to  heating  graph  (see  Pig.  8.1)  uith  t <t'  and  constant 

M*  ft 

(v,  - r"t)  shea 
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Graphing  of  tk«  taaparataros  of  water  ia 
of  ventilation  systeas  is  conducted  separately 
three  tea pe rat ore  ranges  of  snrronndiqg  air# 
divide/aark  off  heating  period. 


retar n line 
for  each  of 
into  which  they 


the  teaperatnre  of  nater  in  retarn  line  of  ventilation 
systeas  TJkft  at  the  arbitrary  teaperatare  of  sorroanding  air*M 
is  detersined  to  the  base  of  the  following  egoations: 


for  the  range  of  the  variable  teaperatare  of  water  in 

delivery  pipe  and  alternating/variable  heat  coasaaption  for 

tutilatioa  (*’,  > 

* T,  - ", 

for  the  range  of  the  constant  teaperatare  of  water  in 

delivery  pipe  (rt  ■ r*  »)  and  alteraatlng/variable  heat 

coasaaption  for  ventilation  (io*C  ) at  the  gaaatitative 

contrpl  of  heat  diatribation  for  ventilation  * (coasaaption 

of  sorroanding  air  is  sees  ft* * hj  opaotaatg 
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page  -a* 


POOTVOTI  *•  Is  assaaed  aotoaatic  coat col*  3VDPOOTVOTB. 


(or  the  range  of  the  variable  teaperatare  of  oater  ia 
delivery  pipe  aad  constant  heat  coaseaption  for  veatilatio* 
at  control  by  a change  in  the  goaatity  of  vater  and 
at  cpnstant  flos  rate  of  the  air  through  heaters  (because 
of  a change  in  the  recirculation)  t 


(*  -*  \°-15 
2l -t.  .(8.19) 

*,-*«.  / 

*1  cp.v  / 


FOOT  80TB  *.  Snoot  h change  of  the  floa  rate  of  external  and 
air  eith  manual  central  they  ae  nelly  repli 


ties  of  eater  far  veetilatioe  in  ell-  ei 
is  do ter a in ed  froa  the  facaela 


o-rV- 


(8  JO) 


and  (••If)  era  aoleef  bf 


j 


(••if) 
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trial-and-  error  aethod  or  graphically. 

Vigor as  8.6  gives  the  graph  of  taaparatoras  and 
coaaoaptioa  of  aatar  for  ventilation  ays tens  at  tvo-fuanelled 
tharaal  grid/aatvorks  aith  heat  input  to  heating,  ventilation 
aaid  hot  vatar  supply. 

for  two- funnelled  tharaal  grid/aatvorks  with  haat  iaput 
to  haatiag  and  ventilation,  drops  off  the  s-b&nd  the 
constant  ten  pew  turn  of  vatar  in  delivery  pipe. 

8. *.  Control  of  haat  distribution  to  hot  vatar  supply. 


In  tvo-funnallad  closed  vatar  tharaal  grid/netvorks  vith 
the  parallel  connection  of  the  preheaters  of  hot  vatar 
supply,  the  tharaal  condition  of  the  latter  at  the 
arbitrary  tenparature  of  surrounding  air  and  vith  constant 
haat  consuaption  £?r  (naziaua  hour  Qr  or  hourly  aeanQr  ) is 


datarsinad  by  the  fal loving  agnations* 

share  At  - tharaal  hand  is  p rah  aatar. 


(••21 » 


A 
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In  the  given  equations  nil  values  aitk  pcinns  ••• 
pertain  to  tk«  tonporntaro  of  surrounding  air  to  ahick 

corresponds  salinnt  point  of  tonporntaro  graph,  also,  for 
vhich  tho  value  r,  •••  and  assigned/pr escribed. 

Daring  tho  calculation  of  tho  graphs  of  toaporataros 

and  const option  of  nator  tho  coofficiont  of  tho  hoot 
transfer  of  prohoator  usually  is  dot or slued  froa  tho 
approyiaatioa  fornula 


uhoro  Gy  and  Gr>in  aro  coasuaptiop  of  notvork  and  local  vator 
in  prohoator,  and  c r is  constant  coefficient. 

for  tvo-funielled  closed  vator  thoraal  grid/notvorks  with 
boat  input  to  heating  and  hot  vator  supply  tho  teaperature 

of  vator  la  delivery  pipe  is  accepted  according  to  heating 

....  . i 

graph  vifeh  end  tho  constant  v,  * rj"  vhoa  > t . 

In  this  case  tho  deter  ninatlon  of  the  teaperature  of 
network  enter  after  tho  preheaters  of  hot  voter  supply  at 
tke  arbitrary  tosporaturo  of  surrounding  air  and  at  constant 
heat  cons us pt ion  (aasisua  hour  or  hourly  aeon)  is  produced 
as  fpllovs: 

for  the  range  of  the  constant  teaperature  of  outer  in 
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• • ' * *»  « 

tolimj  ***«■  co«*k«Dt  u4 

to  tha  taaparatara  of  vatar  aftor  prahaatara  at  tha 
taaparatara  of  aorrouading  air  tM  i»«*  Tn-'7»r  > 


for  tha  ran  go  of  altaraatiag/varjLabla  taaperature 
•atar  in  tha  faadiag  Uaa  *>4|to')  *»!••  ***• 

trial- and- or  ror  aalkel  fraa  tha  agaatfoa 


2.341- lt  T,_t,r 


1.  <8.22, 


•f 
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Me  *!  7WMM7 


(8.  23)  toapwttu 
wtac  >«||iy  cm* 


oe  tk«  kaaia  of  ifaatioii  (1.22)  or 

oo  of  actor  aft  or  Mo  prakaatara  of  tot 
la  om  oo4  the  aooo  both  for  miau  k< 


and  for  hoarlj  aeaa  boat  consunption  for  hot  water  supply 
(fig.  8.7). 


■he  coesueptioD  of  network  watgr  for  hot  water  supply 
in  the  parallel  connection  of  preheaters  is  deternined  fron 


t*.  *.r.„L 

r 

Substituting  in  the  last/latter  for  aula  of  hourly 
either  nazinun  h o or  (Q^^^hea  t consunption  far  hot  water 
supply,  we  will  respectively  obtain  hourly  BeanCf*^,)  or 
nazinun  hour^*  C)the  consunption  of  network  water. 


■or  a two-funnelled  closed  thernal  grid/network  with 
heat  input  to  heating  and  hot  water  supply  Pig.  8.7  gives 
the  graphs  of  tenperatures  and  relative  consunption  of 
network  water  for  hot  water  supply  at  the  coefficient  of 


hour  nonunifornity 


>Kt 


= 3U 


DOC  « 78009407 


P1G8  *©r 


Pig.  8.8.  Graphs  of  teaperatures  and  coasuaption  of  water 
for  hot  water  s apply  at  two  tube  open  thernal 


grid/a et works 


- I - so*  c 
r 


Page  97. 

©ir 

the  relative  consumption  of  water  are  given  for  the 

Gj, 

aa  rises  hour&?**c)  sad  hourly  aean ) of  heat  coasuaption. 


For  the  tvo-faanelled  open  thermal  grid/networks  the 
portion  of  the  coasuaption  of  water  for  hot  water  supply 
froa  feeding  and  return  lines  with  arbitrary  heat 
coasuaption  (aaxiaua  hour  and  aean  hourly)  is  deter ained 


froa  the  foraulas: 


A 

A 


(8.25) 

(8.26) 


share  G-  Gar 


the  coasuaption  of  water  for  hot  water 


DOC  ■ 78009407 


PAG* 


supply  fro*  feeding  and  return  lines-; 

Gr-G,r+Gjr-  tW  total  consuaptioa  cf  water  for  hot  enter 

enpplf  J 

p and  fig  - the  portion  of  the  consuaption  of  eater 
for  hot  eater  supply  (eith  respect  to  the  total  consusption 
cf  eater  for  hot  eater  supply)  froa  feeding  and  return 
lines; 

▼a#  r*  and  t - the  tenperature  of  eater  in  the 
feeding  and  opposite  lines  and  the  sixture,  ehich  enters 
the  systea  of  hot  eater  supply. 

Figures  8.8  gives  the  graphs  of  the  relative 

consusption  of  eater  for  hot  vater  supply  fig  and  fig  for 
the  tvo-funnelled  open  t hernal  grid/netvork*  vorking  at  the 
los  teaperatures  of  surrounding  air  on  heating  graph 

eith  ratio  governing  (vt*  * 150°C)»  and  at  the  high^^^i*) 
teaperatures  of.  surrounding  air  eith  the  tesperatare  of 
ester  r»  * r s *’•  » 60#C. 


» 


8. 5.  Control  of  heat  distribution  in  the  tvo-stage 
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connections  of  tka  preheaters  of  hot  water  supply. 


Che  two-stage  coaaectioaa  of  the  preheaters  of  hot 
water  sap ply  are  given  in  Pig.  8.9. 

In  the  two-stage  nixed  connection  of  the  preheater  of 
hot  sater  supply  (Pig.  8.9a)  the  theraal  condition  of  the 
work  of  heating  systea  does  not  depend  on  the 
conditions/aode  of  the  work  of  hot  water  supply. 

In  two-stage  series  circuit  of  the  connect  ioa/i  nclusioa 
of  the  preheater  of  hot  water  sapplf  (Pig.  8.9b)  the 

therael  conditions  of  the  work  of  heating  systea  and 
preheater  closely  interconnected. 

» 

If  theraal  grid/network  has  sevexal  groups  of  asers 
with  the  differeat  coa eect ions  of  preheaters,  then  the 
calcuhatioas  of  the  graphs  of  control  and  (**•) 

conduct  at  first  for  each  group  separately,  and  then  for 

theraal  grid/network  as  a whole. 
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CONTROL  IN  THE  MIXED  TWO-STAGE  CIRCUIT  OP  CONNECTION  OP  THE 

PBBBBBTBBS  OP  HOT  BATBB  SUPPLY. 

■ha  sixed  connection  of  the  pteheaters  of  hot  eater 
sapplf  is  applied  in  the  teo-funaelled  closed  theraal 
grid/networks  of  the  populated  places  independent  of  the 
Hl»e  of  the  relation  of  the  loads  of  hot  eater  sapplf 
and  heating  in  users.  In  these  grid/net eorks  the  teapo return 
of  eater  in  feed  line  rt  * rim  aben  (tj‘ 

corresponds  to  salient  point  of  teaperature  graph)  it 
changes  on  heating  graph#  and  ehen  t it  is  supported  by 

constant. 

■he  consuaption  of  eater  for  boating  G0  and  the 
teaperature  of  eater  after  the  heating  systeas  rto  are 
deteraiaed  by  coaaon  net  hods  for  parsly  heating  load. 
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Fig.  8*  9*  Tvo*stag«  connections  of  protestors  of  hot  voter 
supply  o)  nixed;  b)  consecative;  1 - step/stoge  of  I 
protester;  2 - step/stoge  of  II  preteeter;  PR  - flov 
regalntor  of  voter;  BT  - tenpeootare  regulator  of  local 
voter*- 

Page  98. 

At  tke  orbitrory  tesperntore  of  sarroeading  sir  ^ and 
arbitrary  beat  coasaaption  Qr  (asaally  aaxiaoa  hoar  Q^AKCor 


hourly  nu  thv  coasaaptioa  of  vatar  foe  hot  vater 
•apply  GP  ud  total  c,  tho  ratio  of  ,tha  total  coasaaptioa 
of  netvork  vatar  to  tho  calculated  coasaaptioa  of  vatar  for 
heatiag  e#  tha  taaparatuxas  of  aetvork  vatar  oa  lasting 
froa  tha  step/stage  of  II  preheaters  T%11  aad  at  the  stage 
ialat  of  I preheaters  the  teaperatore  of  vater  ia 

cosaoa/geaeral/total  retura  liae  (takiag  into  account  * heatiag 
aqd  hot  vater  supply)  r*  and  the  tesperature  of  local 
vater  on  leaving  froa  the  step/stage  of  I preheaters  is 

deterained  froa  tlM  folloving  foraulas: 


Or.0dL-»). 

0-0.  + 0,; 

G ( 

*=>t  — - — : ; 

0o  T»  r-’  II 

Cr  = (/f 

Of..  (t,-<„)p 

Gj_u  a (Ti~V)P  . 

G 


(8  27) 
(8. >8) 


(8..* 9) 
(8.30) 


(8.30*) 

(•31) 


**  “ *« 


(<r-<«)9 

*tl»  * ^ i 

-9~ <••») 
I.  “<«  + (*.- '«)  0.  (8.33) 


p-O-.'  * the  ratio  of  load  oa  hot  vater  aupply  te 


l 
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jtoaiga  load  on  boating; 


* ’Qi/0-  the  productivity  of  step/stage  I in  portions  of 
the  cosaon/general/total  productivity  of  both  stop/stagos  of 
pr senator* 


according  to  tho  given  foranlas  are  dotorninod  all 

a 

values  at  design  conditions  of  hot  sater  supply*  i.e«,  at 
tlje  sazisns  hourly  consosption  of  heatO****"  and  the 
tesperatore  of  surrounding  air  • Por  deter  lining  valued 

are  assigned  the  value  A „ (usually  I0*c)  and  accept  the 
teaperature  of  the  netvork  vater  before  the  stage  inlet  of 

I preheaters  of  the  egual  to  the  teaperature  of  vater 
after  heating  systeass 

_ x"«  ~ ^ 

*-  — ■ • <*«> 

» hemal  heads  of  step/stagee  X sad  of  II  preheaters 
during  this  sase  condition/ node  are  found  by  the  foranlas: 


( T:  »~0 


(•33) 


2.11* 


*11  M “ 


(*"— Q~ 


2.31* 


*1  — *r 


(••36) 


It  the  teaperatures  of  sarroesdisg  air,  different  troa  ^ 
asd  to  arbitrary  load  Qr  , value  • is  detersined  by 


' 


r* 
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trial*- and- error  ■«tho4  oa  tka  basis  pf  following  sg  nations) 


•l  0|  ■»H(Tei(— 1 \) 

Or  1 


where 


0.65+0 


Cl  M€ll  • I / 0I  »«■ 

’ 0ltut  ®i  * °i*~ 


O,  1-^—  |/  (fr-Q  («!*-<.  o)PM 

A/<-  * •:  1 


^ImmA^-Is  a s nailer  and  larger  value  of  the  conauaption 
of  the  transferring  heat  flows  is  step/stage  I. 


^1  “«■  Or-  ®l 


■MU 


0.65  + 0.15 


— — 

d||«.a  ®n*  6..  .v„ 


. -!z!li/(  w.)  (*.-*.«) 

'll  * - 1/  — ; • 

A/l,  „ V V*  — 1 


diifcM  i*  a ssaller  and  larger  wains  ef  the  connnnptii 
of  tie  transferring  heat  flows  of  water  in  step/wtage  II. 
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fig*  8.10.  Graphs  of  taaparataras  aqd  coaaon/ganaral/total 

• ...  . .. 

coasaaption  of  vat or  at  tso-staga  aixad  connaction  of 
P^ahaatars  of  hot  aatar  supply 


- 7**C;  I^PC; 
# — #.*  » — I; 


Paga  99. 


DOC  - 78009407 


PICE 


■ith 


with 


Or  . ®ll  .*> 
1 - — ~Z  1 — ■- — 

0 i.m  Or 


^1 1 M*M  Of.M  , | ^11  Mm  ( *1  i»)  P 

0||6o4  “ Or  0,  = (*r  - /»)  (<p  — I)* 


SiMltfkiaf  la  tk«  gives  cfiatipu  of  tUm  for 

CC  \ / o«P, 

p-=  cat  f-j  or  for  hourly  oooa  ( pc„ -= -^r 

oo4  fcpJ  loot  ooamptioa*  we  obtaia  respectively  value  & t* 
ter  the  aaxiaua  hourly  coasaaption  of  boat  or  value  0cp  tor 

hoarly  aoaa  boat  consuaption. 

Figures  8.10  gives  the  graphs  of  teaperatures  and 
coaaoo/geaeral/total  coasaaption  of  netuork  water  for  heating 
aad  hot  water  supply  (in  relative  values)  for  a 

two-funnelled  theraal  grid/network  at  the  two-stage  aired 
conaectioa  of  the  preheaters  of  hot  water  supply. 

•he  given  on  graphs  data  are  related  to  the  aaziaua 
hourly  coasaaption  of  heat  for  hot  water  supply. 


Coatrpl  with  the  consecutive  two-stage  conaectioa  of  the 
Pushes ters  of  hot  water  supply  aad  heating  graph  for  the 
low  teaperatures  of  surrouadiag  air* 


I 
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Series  circuit  of  tho  inclasioo  of  the  preheaters  of 
Dot  eater  • supply  is  applied  in  the  t mo- funnelled  closed 
therenl  grid/netvorks  of  the  populated  places  for  buildings 
with  the  relation  of  saxinus  heat  consusption  for  hot  water 

Q !>»••£«.  - .. 

P f Qt  ^ O.Z. 

In  this  case  the  teaperature  of  water  in  delivery  pipe 

Hi  * •••**■  * i , . 

when  changes  on  heating  graph,  and  whentM  it  is 

sapposted  by  constant. 

Vhe  deter aination  of  the  coaeon/general/total  consuaptioa 
of  aetvork  water  for  graphing  is  produced  on  the  so-called 

■balance"  heat  consuaption  which  soaewhat  above  average  heat 
consusption  for  hot  water  supply  and  by  which  is  provided 
the  diurnal  balance  of  heat  for  heating.  The  value  of 
"balance"  load  factor  in  the  case  of  the  unifora  load  of 

prehehter  of  hot  water  supply  in  the  course  of  twenty-four 
hours  (for  exanple,  during  the  installation  of  storage  ' 
batter y/accusulators)  couprises  *4*1,  and  for  the  cosson  graph 
of  the  diurnal  load  of  habitable  bosses  I.  £ • 

Initial  data  for  the  calculation  of  the  graphs  of 


» 
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control  they  are  the  teaperatare  of  water  in  delivery  pipe 
wg  “ r4®  which  is  assigned/prescribed  by  heating  graph#  and 

also  the  relation  of  heat  consaaption  for  hot  wafer  supply 
and  fhe  heating 


. m** c 

*eroQr;Qr  and  Qa0  are  heat  consaaption  for  hot  water 
sapply  (hourly  aean  and  aaxiaun  hoar)  and  heating  when  ^ao 
for  esers  with  the  two-stage  subsequent  circuit  of 
connection  of  the  preheaters  of  hot  water  sapply. 

Dor  the  arbitrary  teaperatare  of  sarrcanding  air-t^-fc^** 
and  nrbitrary  heat  consaaption  for  hot  water  supply  (usually 
aaziaaa  hour  Q^mu~  or  "balance*  G*  ) a total  teaperatare 
differential  of  network  water  in  both  step/stages  of 
preheaters  ^rr>  of  the  teaperatare  of  the  water  before  the 
elevator  ra  a and  in  coaaoa/geaeral/total  return  linn  rM  is 
deterniaed  froa  the  fornnlast 

: (8  ») 

*!•—  »1  — ATr(l  — oy, 

*»  -*»!•  — At,  8.  (8.41 ) 

where - the  ratio  of  the  total  consaaption  of  network 
water  te  the  consaaption  of  water  for  boatings 
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- the  productivity  of  step/stage 
the  coaaon/gener a 1/total  productivity  of 
preheaters. 


I in  portions  of 
both  stap/stagas  of 


firaphiag  of  tsnperataros  and  connoaption  of  vatar  begin a 
vith  the  dataraination  of  all  valnas  at  "balance"  boat 
consosption  for  hot  vatar  supply  and  at  tha  teaperature  of 
sorroanding  air  [92,  94  and  99],  fha  ganaral 

productivity  of  tha  stap/staga  of  l prahaatars  vith 
"balance"  heat  consnaptioa  they  dataraina,  baing  given  value  A* 
(usually  A*  = 5 C J according  to  tha  for  so  la 

. Ta«>~  *•-**_  (b  42) 

®4  tr-U 

Por  siaplification  in  tha  calculation*  accept*  that  the 
te operator e of  vatar  in  return  line  of  heating  systaas  at 
"balance"  heat  consosption  and  tha  arbitrary  teaperature  of 
sorroanding  air  is  equal  to  tha  sane  teaperature  on 

heating  graph*  i.e.,  a expand  T”  0t>  = *“0.r  * 


tha  coasunption  of  natvork  vatar  in  relative  values  at 
balanoa  load  Q*  for  tha  arbitrary  teaperature  of  surrounding 

air  h is  deteralned  free  the  far  sola 

h h 


i+£c^> 

Tl-»». 


(8  43) 


toga  100a 


I 
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substituting  ia  the  last/latter  focaula  of  valuedf^?,* 

••  i u*  »» 

aad7a#  rf  corresponding  to  «N  , are  deterained  that  ^4  • 


. wi  I## 

Values  r o fc«nd  X xi  are  deterained  froa  foraulas 
(8.39),  (8.10)  and  (8*41)  with  the  substitution  in  then  of 

walu es#,yg  and  7^1'-  T*0.r  . 


Vheraal  head  for  the  step/stage  of  I preheaters  with 
"balance"  load  is  egual  to  * 

... 


a/,4- 


■he  ratio  of  the  total  coaauaptioa  of  water  to  the 
calculated  coaauaptioa  of  water  for  heating  with  the  aaziaua 
hourly  consumption  of  heat  for  hot  water  sapply  is  taken 


as  egual  to: 


<Pn,  = <P.*,  C'i.'is) 


where  7|T  - the  coefficient,  which  considers  aa  increase  in 
the  coaswaption  of  network  water  with  the  aaxiawn  hourly 
eonsuaptioa  of  heat  for  hot  pater  supply  (for 
pi  lot-  actant  eds  regulator  fvi  for  regulators  of  the  type  t1*  j 

Value  • at  the  arbitrary  teapereture  of  surrouadiag  air 
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and  arbitrary  heat  consunption  Qr  (nazinaa  hour^"*^  or 
"balance"  Qr  ) is  deterained  on  the  basis  of  the  folloeing 
equations: 


•here 


•l 

Q, 


P «6) 


r\ 


0.65  + 0.T5  + _L1/  - 1 

®l  6oj  ®l  * ®|  tlM 


A/ 


16 


®l  ®l  »oj  “ the  saaller  and  larger  value  of  the 
ooaeaeptloa  of  the  transferring  heat  flows  of  water  in 
step/stage  I. 


■ith 


with 


Axr 


Cl»o.i  4 ~~h  Qr  tr—U 


' I 


0|  V..  t,—t\  j G>  »«■  _ _L 

C.6.,  “ Atr  " 9,  at. 


■ere  +,  r,  0,  Ar  r and  €*  - they  correspond  to 

arbitrary  heat  consnaption  Q r • 


the  temperature  of  water  after  heatiag  systeas  at  the 
arbitrary  teaperatnre  of  sarroaading  air**^t:*  aad  "I 
heat  consnaption  for  hot  water  supply  is  accepted  *•  •.«-**•*• 


I 
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butTw  it  h the  uziiaa  hourly  con  su  apt  ion  of  heat  they  are 
deteralned  froa  the  agnation 

(t,— Arr.M—  «,  — ■ /,)(!—*,)  i t,eu 

^ . (8  47, 


I — (■— «o)«| 


UCM 


•here 


«•- 


Hw-m.  •' 

*+«  r,  op  — t.  „.p 


Bere  values  “T,  0.^  and  are  accepted  according 

to  heating  graph  for  the  exaained  teaperature  of  surrounding 
air  i • 
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Pig*  8*11*  Graphs  of  teaperatures  and  coaaon/general/total 
consuaption  of  water  at  tw<o~stage  subsequent  circuit  of 
connection  of  preheater  of  hot  water  supply 

’,#-WC;  <r-«0»C;  ^-0A 

»# -1.1.  - 5«  C , 


Page  10 1 


■ith 


tr  — /|  , . >*■ 

^Vh  "*  Gauc 


with 

Alr.a  , „ ^Tr-n 

Ir-li*"  Cm**  *r — *i 

For  the  calculation  of  the  tenperatures  T(0  { and  t:  3 £ at 
the  "balance"  heat  conseaption  and t <t‘'  into  the  foraalae 

It  “ 

(8.39) , (8.40),  ($.6  1)  of  andes  (£.46)  it  is  necessary  to 

sobstitate  values  j>&  and  . analogously  for  the  calculation 
of  tenperatures  T(ojn  and  t4(n  with  the  sazisua  hourly 
consuaption  of  heat  into  the  indicated  foraulas  it  is 
necessary  to  substitute  and  <$>* . 


Figures  8.11  gives  the  graphs  of  the  tenperatures  and 
coaaoe/general/total  consumption  (in  relative  values)  at 
two-stage  series  circuit  of  hot  water  supply  and  the 

HI 

heating  graph  of  tenperatures  for  "t  < t H * 

’ * c 

Control  on  the  increased  teaperature  graph  in  the  two-stage 
subsequent  circuit  of  connection  of  the  preheaters  of  hot 
uater  supply. 
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Central  control  on  the  increased  tenperature  graph  (with 
teaperatore  increase  to  heating  graph)  is  applied  for  the 

tvo-feaaelled  closed  eater  theraal  grid/networks  of  the 
populated  places  alien  not  less  than  75o/o  buildings  they 
have  systeas  of  hot  water  supply  in  essence  with  two-stage 
series  circuit  of  the  connection/inclusioa  of  preheaters. 

Vhe  calculation  of  the  increased  graph  TTi  s is 

performed  with  "balance"  heat  consuaption  for  hot  water 
supply.  For  this  node  of  operation  of  thernal  grid /net work 

the  consuaption  of  water  in  it  and  the  tenperature  of 
water  in  the  delivery  pipe  before  the  elevator  are  accepted 

according  to  the  heating  graph  of  the  ratio  governing 

( n~7r  ~l  an  *»»••«“  t,0»  ) ' 

\ Go 

ht  the  indicated  conditions  the  tenperature  of  water  in 
delivery  pipe  will  be  egaal  to: 

Values  AT-j.  and  Qr  are  deterained  froa  foraulas  (8.39) 

‘ «£  r* 

a*d  48.46),  substituting  in  theaty*l  and  > where  ulr 

and  0'o  are  "balance"  heat  consuaption  for  hot  water  supply 
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and  calculated  heat  coosuaptioa  for  tenting  in  aatra  fron 
two-stage  with  two-stage  series  circuit  of  the 
connec tion/inclusi on  of  preheaters. 

For  the  operating  node  in  guest  ion  the  tenperature  of 
water  in  con con/genera 1/total  return  line  is  deternined  fron 
the  fornula  (8.41),  in  which  the  tenperature  of  water  in 
return  line  of  heating  sjsteas  is  accepted  according  to  the 
heating  graph  of  ratio  governing  (w-  ^..fy 

the  teaperatures  of  water  at  the  aaxinaa  hourly 
consuaption  of  heat  for  hot  water  sipplj  1 xlk 

calculate  according  to  fornulas  (8.39) , (8*40),  (8.41), 


(8.46)  and  (8.47),  when 


O.tte 

and  e~ 


Figures  8.12  gives  the  increanad  tenperature  graph  in 
two-spage  series  circuit  of  the  copnectioa/inclusioa  of  the 

preheaters  of  het  enter  supply. 
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8»(.  Cotr«ct«d  curve/graphs  of  coat col  foe  tb«  opon  systeas 
of  theraal  grid/ networks. 


Contra 1 control  oa  the  corrected  curee/graphs  is  applied  in 
the  two-f anaelled  open  systeas  of  the  theraal  grid/ networks 
of  the  populated  places  when  of  the  predoaiaaat  quantity  of 
connected  users  the  ratio  of  hourly  aean  heat  coasaaption 
for  hot  water  supply  to  the  calculated  hourly  coasuaptioa 

/vCf 

of  heat  for  heatinq  coaprises  6-  — - 0.1  - O.'b . 

Salient  point  of  the  corrected  graphs  is  accepted  at 
the  saae  teaperature  of  sarroundisg  air,  as  saliest  poiat 
of  heating  graph* 


Shea  the  teaperatures  of  water  in  theraal 

grid/eetwork  rt  and  rc  ere  accepted  accerdiag  to  the 
heatiag  graph  of  ratio  gowerniag  [24]. 


Coatrpl  with  coastaat  coaaoa/ge sera 1/total  flow 
rate/eoaeaaptioa  of  water  in  delivery  pipe. 
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Control  with  constant  connoa/gnnnrnl/totnl  (to  boating 
«d  hot  water  supply)  flo*  rate/c ones a ptioq  of  nntoc  in 
delivery  pipe  6, , which  takes  ns  ognnl  to  the  calculated 
connoaption  of  aster  for  heating  it  requires 

installation  on  the  theraal  poiat/iteas  of  the  oners  of 

flo«  regulators  on  the  coaaoa/ general/total  delivery  pipe. 

• 1 

the  calculation  of  the  graph  of  coatrol  is  perfo»ed 
with  "balance"  heat  coasaaptiop  for  hot  eater  sopply 
aoreover  the  coefficient  of  the  "balance"  load  of  habitable 
beildlags  without  storage  batter y/accaaula tors  is  accepted 
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Hg.  8. 13.  Graphs  of  t«ap*ntani  sad  consssptios  of  aatar 
for  tao-faanallad  opon  theraal  grid/metwork  eith  control  at 
constant  flow  rato/consnnption  of  natsr  in 
co  nnoa/g  on  or  al/tot  a 1 delivery  pipe.t,  Jt.  - are  teaperatnres  of 
■ater  in  feeding  and  retnrn  linen  on  heating  graph;  rt. 

“ the  sane,  on  the  corrected  graph;  G0  is  consnaption  of 
sater  for  heating;  o,  is  ceaeea/«eaes  al/  total  ef  the 
coasaaptioB  in  deliver,  pip*  ' 


— * — 

7 

/ 

1 

i ( 

4 ( 

< « 

• ifi 
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(•9«  103. 

The  dataraiaatioa  of  the  relative  consaaption  of  Viator 
foe  hasting  T*  • (60/6*0)  (Go  and  Ca  the  consaaption  of 
•star  foe  hasting  when  and  tha  taaparatura  of  watar 

in  that  which  faada  rt  and  in  return  lina'  rc  at  tha 

..  . ...  --  - 

arbitrary  taaperaturas  of  surrounding  airiH<-4H  ara  produced  by 

forauias  of  Prof  fa*  fa*  Sokolow* 

\ 

®>'’(Tc~Tio)P* 

; <a.49> 


1- 


l.-tx 


8.  - o*  _ 

o;  . . (*r  ~ *»)P« ( P* 


1 + 


*»-'.+  ( % - /.)  <?.*•*  + ( t,-tm  ) <•■*» 


**• 


(8.M) 

as  (« 


- 0 

■haca^*  - raiatiwu  boat 

arbitrary  taaparatura  of  surrounding  air  , 


haatiag  at  tha 


r 
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o* 

is  ratio  "of  balance  boat  coasaaptioa  for  hot 
■a  tor  a op ply  to  eolcalotod  boot  couaaptioi  for  boating; 

- ....  • 9 * • — •>  - . ........... 


’«■  T*asd  V aro  toaporataroa  of  water  in  tbo  doll  vary 
pipo  of  tborool  grid/network  and  ia  tbo  conduit/aaaifolds 
(feeding  and  reverse/inverse)  of  boating  ayatoaa  and  tbo 

tonposatoro  of  boatora  on  tbo  boat log  graph  of  ratio 

.......  / .- 

governing  v ho  a 1 . * 


ft  quantity  of  vator  that  which  ia  tako/aoloctod  fron 
foodiag  and  rotnrn  linos  to  hot  aator  supply,  dotarninos 
fron  fornnlaa  (8.25)  and  (8.26)* 


Pigures  8.13  givoa  tbo  graphs  of  toaporataroa  and 
coaonaption  of  vator  for  tbo  tvo-foaaelled  opoa  tbaraal 
grid/aotoork  with  coatrol  at  constant  flov  rato/cons napt ion 
of  Motor  ia  overall  dolivory  pipo. 

COBTB0L  WITH  THB  lit  BBBATIBG/V  AB1ABL1  C0IS8BFTI0I  OP  BATBB  IB 
PBBDiaG  llil  AID  A CO 1ST AMT  PBBSSOBB  DXPPBBBVTIAL  AT 


ST  AT  10 1. 
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■ith  this  aethod  of  control  op  the  thernnl  point/iteas 
..  ..  ,,  » 

of  users,  is  estsblish/installed  only  teap*rature  regulator 

on  the  flov  of  eater,  «hich  enters  the  systen  of  hot 
eater  supply.  During  the  initial  control  of  grid/neteork 
(eith  seitched  off  hot  eater  supply)  in  all  users  are 
estabdish/iastalled  identical  conplete  pressures  (sun 
piexoeetric  head)  both  in  feeding  and  return  lines* 


the  calculation  of  the  graph  of  control  is  parforned 
according  to  hourly  aean  heat  consunptiop  for  hot  eater 
supply  by  for  aulas  of  prof*  fe.  la.  Sokolov 


where 


■V 


I 


sto  +t,r+ s. +s,(i-w 


Vr-U[  Q.  e2  C-ru)C„  J' 

p r 

*“*-««  [ $•«  + 


( (0.5-Hdf  xj-r' ,)  <r_,1 

(1-HOO.  d. 
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rig*  8.14*  Graphs  of  taaparataras  and  cqnsuaption  of  vatsr 
for  tha  t«*o-funnallad  open  theraal  grid/natvork  at  tha 
altaraating/variabla  consuaption  of  vatar  ia  tha 

-a  - 

coaaoa/gaaaral/total  dalivary  pi pa  and  a constant  prassnra 
diffaraatial  at  station*  rts#  - tha  tanparatnra  of 

satar  in  faading  and  ratara  iinas  oa  haating  graph;  rt,  r* 
ara  tha  saaa,  on  tha  corractad  graph;  G0  is  consn option  of 


r — i 

• 

« » 

• 
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water  for  heating;  Gt  is  coaaon/general/uotal  flow  rata 

in 

delivery  pipe; 

*, “ ,r Ci 

-TO*  C; 

*,  “ **  C;  #r-«D*C;  Pe>- 

0.J; 

-s,  - 0.J 

m 

Page  104. 

Vha  taaparatara  of  water  in 

feeding  and  return  lines 

1 

of  thernal  grid/network  is  dataraiaad  froa  the  fora alas: 

0. 

0.5+1,  . 

- 

9 

1 -ru 

( Tnp  — O r‘, 

) qU* 

-J;  (8.W) 

, • • » Qq  1"  ( T»p  O Go  0,5  | ia  tll 

j 

Xa  fee  eel  as  (M4,  (1.53),  sad  (1.54)  is  narked: 

Of" 

^ - tie  ratio  of  hourly 

seen  heat  consuaption 

for 

hot  water  supply1  to  calculated  heat  consumption  for  heating; 

and  7,  are  relative  resistance  of  delivery  pipe* 

elevator  aait  and  return  line  (during  calculation  by  these 

! 

* 
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valve*  are  salve t ad , taking  into  aecpvnt  that  Sk+ 


*11  renaining  designations  the  saaa  an  in  fornalas 
(8.49|  is  (8.51)  • 


Figures  8.14  gives  the  graphs  of  temperatures  and 
consvnption  of  eater  (in  relative  values)  for  the 
tvo-fvnnelled  open  thernal  grid/netvorks  at  the 
alter eat Lag/ variable  consumption  of  mater  in  the 
connoe/general/total  delivery  pipe  and  a constant  pressure 
differential  at  station. 
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This  manual  describes  the  theory  of  operation  of  the 
basic  IBM  2740/2741  Communication  Terminal  and 
its  special  features.  To  use  this  manual,  the  reader 
must  be  thoroughly  familiar  with  these  publications: 

1.  SLT  Packaging  and  Documentation.  Form  R23-2916 

2.  Introduction  To  Teleprocessing,  Form  Z25-2522 

3.  Common-Carrier  Facilities  For  Teleprocessing, 
Form  Z 25- 2529 

4 . 27  40/2741  Communication  Terminal,  Operators 

Guide,  Form  A27-3001 

5.  IBM  Line  Adapters  (Modems),  Form  226-3003 
In  addition,  the  reader  must  completely  understand 
the  operation  of  the  SELECTRIC®  I/O. 

The  2740/2741  Communication  Terminal,  FE 
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CHAPTER  1.  INTRODUCTION 


27  40  COMMUNICATION  TERMINAL 

• Communicates  with  other  terminals  or  a 
computer. 

• All  SELECTR1C  typewriter  functions  are 
retained. 

• Can  be  used  off-line  as  a SELECTRIC  type- 
writer. 

• Can  be  connected  point-to-point  or  multipoint. 

• Requires  a line  adapter  (common-carrier  data 
set  or  IBM  modem). 


The  IBM  27  40  Communication  Terminal  (Figure  1-1) 
is  a device  that  enables  data  to  be  exchanged  almost 
instantly  between  points  far  removed  from  each  other. 
An  operator  can  send  (transmit)  or  receive  informa- 
tion in  typewritten  form  as  it  is  needed.  The  exchange 
of  information  can  be  with  another  terminal  or,  via 
a multiplexer,  with  a computer.  When  connected  to 
a computer,  the  terminal  can  enter  information  into 
the  computer,  request  information  from  the  computer 
(remote  inquiry),  or  have  problems  that  occur  in  one 
area  solved  by  a computer  that  is  located  in  another 
area. 


Figure  l-l.  2740  Communication  Terminal 
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The  2740  is  designed  for  simplicity  of  operation. 
All  controls  are  located  on  the  SELECTRIC  key- 
board (Figure  1-2).  Standard  SELECTRIC  keys 
perform  the  same  operations  for  the  terminal  as 
for  a standard  SELECTRIC  typewriter  (except  repeti- 
tive functions). 

In  addition  to  the  standard  SELECTRIC  keys,  the 
2740  terminal  has  a group  of  keys  to  the  left  of  the 
keyboard  and  a group  of  keys  and  lights  to  the  right 
of  the  keyboard.  (Note  that  not  all  of  the  keys  to  the 
left  of  the  terminal  keyboard  are  presently  used.) 

The  added  keys  allow  the  2740  to  perform  the  addi- 
tional operations  required  for  communications. 

The  lights  show  the  status  of  the  2740  when  in 
communicate  mode.  When  the  terminal  is  not  needed 
for  communications,  a Local/Communicate  switch 
allows  the  SELECTRIC  typewriter  to  be  used  off-line. 
Complete  operating  instructions  for  the  terminal  are 
in  the  Operators  Guide,  Form  A27-3001,  and  are  not 
covered  in  this  manual. 

Terminals  can  be  connected  to  a communication 
system  in  one  of  two  configurations:  point-to-point 
or  multipoint.  Point-to-point  configuration  is  the 
connection  of  a terminal  to  another  terminal  or  to 
a multiplexer  by  a single  communication  line 


(Figure  1-3).  Multipoint  configuration  is  the  connection 
of  more  than  two  terminals  together  on  a single  com- 
munication line  (Figure  1-3).  If  multipoint  configura- 
tion is  used  without  the  station-control  special  feature, 
all  terminals  on  the  line  receive  the  message  from 
any  terminal  in  use.  Only  one  terminal  can  send  at 
a time. 

The  2740  terminal  uses  solid  logic  technology 
(SLT) , permitting  the  terminal  logic  to  be  contained 
in  one  compact  enclosure. 

Information  can  be  exchanged  over  short  distances 
(room-to-room,  building-to-building)  or  over  long 
distances  (state- to- state,  coast-to-corast).  Terminals 
cannot  be  directly  connected  to  each  other.  To 
connect  a terminal  to  another  terminal  or  multiplexer, 
a line  adapter  is  needed.  The  line  adapter  can  be 
either  a common-carrier  data  set  or  an  IBM  modem 
(modulator-demodulator).  The  27  40  can  communicate 
over  privately  owned  lines  or  over  common-carrier 
lines.  When  privately  owned  lines  are  used,  an  IBM 
modem  connects  the  terminal  to  the  line.  When 
common-carrier  lines  are  used,  either  an  IBM  modem 
or  a common-carrier  data  set  can  be  used.  The 
Western  Electric  103A  and  103F  data  sets  are 
examples  of  data  sets  that  can  be  used. 


Figure  1-2.  2740  Keyboard 
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Multipoint 


Figure  1-3.  2740  Terminal  Configurations 


The  following  paragraphs  describe  the  basic 
operation  of  the  terminal. 

When  a terminal  is  turned  on  (power  up),  the 
terminal  goes  into  control-receive  mode.  Control- 
receive  mode  enables  the  terminal  to  accept  and  act 
on  control  characters.  The  control  characters  for 
basic-machine  operation  (no  special  features)  are 
the  bid  character  © and  the  end-of-transmission 
(EOT)  character  (C)  . The  © character  places  the 
sending  terminal  into  transmit  mode  and  the  receiv- 
ing terminal  into  receive  mode.  The  (5)  character 
returns  both  terminals  to  control-receive  mode. 

When  an  operator  sends  a message,  he  presses 
the  Bid  key  on  the  terminal  keyboard.  This  causes 
the  terminal  logic  to  go  into  transmit  mode  and  to 
generate  and  send  the  (B)  character.  The  © charac- 
ter is  received  at  the  other  terminal,  which  then  goes 
into  receive  mode.  The  operator  at  the  sending 
terminal  keys  in  the  message  exactly  as  he  would 
on  a standard  typewriter.  When  the  message  is 
completed,  the  operator  presses  the  EOT  key  at  the 
sending  terminal.  This  causes  a (S)  character  to  be 
generated  and  sent,  and  returns  the  sending  terminal 
to  control-receive  mode.  The  © character  is 
received  at  the  receiving  terminal  and  returns  the 
terminal  to  control-receive  mode.  Either  terminal 
can  now  "bid"  for  the  line  and  start  sending  informa- 
tion. 


SPECIAL  FEATURES  (2740) 

Many  special  features  are  available  for  the  2740. 
These  features  allow  the  2740  to  be  used  with 
a dial-telephone  system,  or  allow  more  than  one 
2740  to  be  used  on  a single  communication  line. 
With  the  record-checking  feature,  the  2740  can 
check  and  verify  all  incoming  data. 


Record-Checking 

• VRC  checks  each  character. 

• LRC  checks  blocks  of  data. 

• Data  is  checked  in  the  receiving  terminals. 

With  this  feature,  the  2740  checks  all  data  it  receives 
for  validity.  (This  feature  is  not  available  for  the 
2741.)  Data  is  checked  in  two  ways:  vertical  re- 
dundancy check  (VRC)  and  longitudinal  redundancy 
check  (LRC).  VRC  checks  each  character  for  odd-bit 
parity:  LRC  checks  the  entire  message  to  insure  that 
all  characters  were  sent  and  received.  In  LRC 
checking,  a special  check  character  is  generated  by 
both  the  sending  and  receiving  2740's. 

During  the  sending  operation,  the  operator  period- 
ically presses  the  EOB  key  on  the  sending  2740. 

This  causes  the  generated  LRC  check  character 
to  be  sent  over  the  line  to  the  receiving  2740.  The 
receiving  2740  then  compares  the  check  character  it 
receives  with  the  one  it  has  generated.  If  an  error 
is  detected,  the  Restart  light  turns  on,  indicating 
to  the  operator  that  an  error  has  occurred. 

When  a VRC-error  occurs,  a dash  is  printed  in 
place  of  the  error  character  and  the  message 
continues.  When  an  LRC-error  is  detected,  a dash 
is  printed,  the  Restart  light  comes  on,  and  the 
terminal  keyboard  locks  until  the  Restart  key  is 
pressed. 


Automatic  EOB 

• Checks  data  each  time  the  Carrier-Return 
key  is  pressed. 

The  automatic  EOB  feature  causes  data  to  be  checked 
every  time  the  Carrier- Return  key  is  pressed  on  the 
sending  2740.  Thus,  each  print  line  is  checked  and, 
in  the  event  of  an  error,  can  be  resent  as  soon  as 
the  error  is  detected. 
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Dial-Up 


• Connects  a 2740  to  another  2740  or  to  a 

computer  by  using  a dial-telephone  data  set. 

The  dial-up  feature  allows  the  2740  to  communicate, 
via  the  common-carrier  dial  network,  with  another 
2740  or  with  a computer.  The  entire  telephone  com- 
mon-carrier system  is  available  for  use  by  the 
terminals.  This  feature  reduces  common-carrier 
communication  costs  to  a minimum;  a charge  is 
made  for  the  line  only  during  the  time  the  terminal 
is  actually  connected  to  the  line.  This  feature  is 
used  with  the  Western  Electric  103A  dial  data  set 
or  equivalent.  The  operator  dials  a telephone  num- 
ber to  connect  the  terminal  to  another  terminal 
equipped  with  the  same  feature. 


Transmit  Control 

• Allows  the  computer  to  control  the  sending  or 
receiving  status  of  the  terminal. 

The  dial-up  feature  is  a prerequisite  for  this  feature. 
The  transmit-control  feature  allows  the  computer  to 
control  the  sending  or  receiving  status  of  a remote 
terminal.  Thus,  the  2740  with  this  feature  is  under 
complete  control  of  the  computer.  (This  feature  is 
not  needed  for  the  2741.) 

Station  Control 

• Allows  more  than  one  2740  to  be  on  the  same 
communication  line  without  contention. 

• A single  2740,  a group  of  2740's  or  all  2740's 
on  the  line  can  be  addressed  to  receive  data. 

• Each  2740  on  the  line  is  separately  polled  to 
send  data. 

The  station-control  feature  allows  more  than  one 
27  40  to  be  connected  to  a single  communication  line 
without  contention  (more  than  one  terminal  attempting 
to  transmit  at  the  same  time).  (This  feature  is  not 
available  for  the  2741.)  The  communication  line 
can  be  either  a private  in-house  line  or  a leased 
common-carrier  line.  A special  system  of  address- 
ing and  polling  allows  a computer  to  control  the  send 
or  receive  status  of  each  terminal  on  the  communica- 
tion line. 

Addressing  is  an  operation  by  which  the  computer 
calls  a terminal  to  send  data  to  it.  Each  2740,  a 
pre-determ ined  group  of  2740's,  or  every  2740  on  the 
line  can  be  addressed  to  receive  the  message  through 
the  use  of  special  addressing  codes. 

Polling  is  an  operation  by  which  a particular  2740 
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is  notified  that  it  alone  can  send  data.  If  the  polled 
2740  is  not  ready  to  send  data  after  a given  length 
of  time,  another  2740  on  the  same  line  is  polled. 

Both  the  polling  and  addressing  operations  use 
a special  sequence  of  control  characters  to  allow 
operation  to  begin.  These  control  characters  are 
explained  in  Chapter  4. 


IBM  2741  COMMUNICATION  TERMINAL 

• The  2741  communicates  only  with  a computer. 

• The  2741  operations  are  controlled  by  com- 
puter programming. 

The  2741  can  communicate  only  point-to-point  with 
a computer  (Figure  1-4).  The  sending  or  receiving 
status  of  the  2741  is  controlled  by  computer  pro- 
gramming. The  primary  use  of  the  2741  is  in  the 
IBM  Administrative  Terminal  System  (ATS). 

The  2741  uses  most  of  the  same  sending  and 
receiving  circuits  as  the  2740  and  communicates  by 
means  of  a data  set  or  modem.  The  main  physical 
difference  between  the  2741  and  the  2740  is  the 
SELECTRIC  keyboard.  On  the  2741,  no  keys  or 
lights  are  added  to  the  standard  SELECTRIC  key- 
board, but  the  Index  key  is  replaced  with  the 
Attention  key  (Figure  1-5).  Another  difference  is 
that  all  special  features  available  for  the  2740  are 
not  available  for  the  2741.  The  standard  2741  uses  a 


Lowercase 


Uppercase 


Figure  1-7.  2741  Printer  Code  Conversion  (Correspondence  Head) 


Character  Format 

• The  start  of  a 2740/2741  character  is  identified 
with  a start  (ST)  bit  and  the  end  with  a stop 
(SP)  bit. 

• The  start  bit  is  always  a 0-bit  (no-bit). 

• The  stop  bit  is  always  a 1-bit  (bit). 

A BCD  character  consists  of  seven  data  bits.  In 
order  to  use  this  character  as  the  input  or  output  of 
the  terminal,  it  is  necessary  to  add  two  bit  positions 
to  the  character.  These  bit  positions  are  the  start 
bit  (ST)  and  stop  bit  (SP).  The  start  bit  will  always 
be  a 0-bit  (no-bit)  and  the  stop  bit  will  always  be  a 
1-bit  (bit). 

The  start  bit  is  added  to  the  character  so  that  the 
terminal  can  recognize  the  start  of  a new  character. 
Otherwise,  when  a character  enters  the  terminal, 
the  terminal  does  not  know  where  the  character 


begins  because  the  first  data  bit  position  might  not 
contain  a bit.  When  a start  bit  is  added,  however, 
the  terminal  knows  that  a character  follows. 

The  stop  bit  separates  characters.  If  there  is  no 
stop  bit  position,  the  two  BCD  characters  "C"  and 
"A"  run  together  as  follows: 


ST 

B 

A 

8 

4 

2 

1 

C 

ST 

B 

A 

8 

4 

2 

1 

C 

0 

1 

1 

0 

0 

1 

1 

1 

0 

1 

1 

0 

0 

0 

1 

0 

Because  the  arrival  of  a start  bit  is  not  easily 
identified,  a stop  bit, which  is  always  a 1-bit,  is 
added  at  the  end  of  the  character.  The  two  BCD 
characters  "C"  and  "A"  now  appear: 


ST 

B 

A 

8 

4 

2 

1 

C 

SP 

ST 

B 

A 

8 

4 

2 

1 

C 

SP 

0 

1 

1 

0 

0 

1 

1 

1 

1 

0 

1 

1 

0 

0 

0 

1 

1 

1 
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The  stop  bit  allows  the  interval  between  characters 
to  reset  the  terminal  in  preparation  for  receipt  of  the 
next  character. 

DATA  FLOW 

• Transmit  data  flow  is  from  the  I/O  device 
to  the  IB- register,  to  the  S- register,  and 
then  to  the  line. 

• Receive  data  flow  is  from  the  line  to  the 
S-register,  to  the  lB-register,  to  the  28- 
register,  and  then  to  the  I/O  device. 

• The  2B-register  is  not  used  for  sending 
operations. 

• Control  characters  are  identified  at  the  1B- 
register. 

Data  flow  through  the  2740  is  shown  in  Figure  1-8. 
With  the  terminal  in  transmit  mode,  a data  character 


is  generated  from  the  keyboard  of  the  I/O  device  and 
loaded  into  the  lB-register.  From  the  lB-register, 
the  character  transfers  to  the  S-register  where,  under 
control  of  the  serdes  clock,  the  parallel  character  is 
serialized  (changed  from  parallel  to  serial  form)  out 
to  the  communication  line.  The  serialized  character 
goes  through  the  data-set  adapter  within  the  terminal, 
to  either  a common-carrier  data  set  or  a built-in 
IBM  modem  and  then  to  the  line. 

With  the  terminal  in  receive  mode,  a character 
is  received  in  serial  form  from  the  line  by  the  data 
set  or  modem.  The  character  passes  through  the 
data-set  adapter  and  is  serially  loaded  into  the  S- 
register  under  control  of  the  serdes  clock.  When 
the  character  has  been  completely  deserialized 
(changed  from  serial  to  parallel  form)  by  the  S- 
register,  the  control  clock  gates  the  character  into 
the  IB- register  and  then  into  the  2B- register.  While 
in  the  lB-register,  the  character  is  checked  to  see 
whether  it  is  a control  character.  If  it  is,  the 
character  does  not  transfer  to  the  2B- register,  but 
performs  the  necessary  control  operation. 


Line 

Data 
Set  or 
Modem 

Space  = +3  to  +25v 


3 to  -25v 


Converts 


Mark  to  + I2v 


Space  to  Ov 


Stop  Lc_[l  | * |_*  j_8jA  | B [ 


Data  Bits 

-Serial  Data  Flow  - 


Figure  1-8.  2740/2741  Data  How 
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Figure  1-5.  2741  Keyboard 


different  typing  element  than  the  2740,  requiring  the 
use  of  a different  character  code  for  the  print 
characters.  The  code  used  is  called  correspondence 
code. 

SPECIAL  FEATURES  (2741) 

Dial-Up 

The  dial-up  feature  for  the  2741  performs  the  same 
functions  as  for  the  2740. 

Interrupt 

The  interrupt  feature  allows  the  2741  operator  to 
interrupt  the  reception  of  a message  from  the  com- 
puter so  that  he  can  send  instructions. 


Typamatic 

The  typamatic  feature  permits  the  operator  to  auto- 
matically repeat  the  Space,  Backspace,  and  Under- 
score/Hyphen operations  by  holding  the  key  depressed. 


DATA  REPRESENTATION 

• Data  is  represented  in  the  standard  2740  by 
BCD  code. 

• Data  is  represented  in  the  standard  2741  by 
correspondence  code. 

• The  check  bit  maintains  odd  parity  for 
checking. 
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The  standard  2740  uses  Binary  Coded  Decimal  (BCD) 
system  (Figure  1-6).  This  code  consists  of  six 
information  bits  and  a check  bit  arranged  as  follows: 


The  six  information  bits  (B, A, 8,4, 2, 1)  identify 
all  alpha-numeric  characters  for  the  SELECTRIC 
I/O  as  well  as  all  control  codes  needed  to  maintain 
semi-automatic  operation  during  communication. 

The  check  bit  maintains  odd  parity.  A valid  charac- 
ter contains  an  odd  number  of  bits;  any  character 
code  that  is  not  odd  is  given  a check  bit. 

A 2740  character,  generated  by  the  transmit  con- 
tacts in  the  I/O  device,  is  translated  into  BCD  before 


Lowercase 

T 0 T 1 T 2 T 3 


Figure  1-6.  2740  Printer  Code  Conversion  (BCD) 


leaving  the  I/O  device.  This  is  accomplished  in  a 
diode  matrix  located  in  the  I/O  device.  The  BCD 
code,  as  received  from  the  line,  is  used  throughout 
the  2740  and  is  decoded  into  the  proper  tilt  and 
rotate,  or  function  code,  necessary  to  operate  the 
I/O  device.  Upon  special  request,  the  2740  can  be 
equipped  for  correspondence  code  (Figure  1-7). 

The  standard  2741  uses  correspondence  code. 
Characters  are  sent  and  received  by  the  2741  in  the 
same  bit  order  as  for  the  2740.  However,  the  bit 
configurations  for  the  same  characters  are  different. 
For  example,  the  letter  "A"  in  the  27  40  is  a BA1;  in 
the  2741  the  bit  configuration  for  the  letter  "A"  is  a 
B421.  Upon  special  request,  the  2741  can  be  equipped 
for  BCD  code. 

Mechanical  changes  to  the  I/O  device  are  required 
to  change  from  BCD  code  to  correspondence  code, 
and  vice  versa.  No  circuit  changes  are  required. 

Uppercase 


T 0 T 1 T 2 T 3 


^ Parity  Bit 
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Once  the  character  reaches  the  2B- register,  it  is 
checked  to  determine  whether  it  is  a print  or  function 
character.  If  it  is  a print  character,  the  character 
is  gated  to  the  print-decode  circuit  and  then  to  the 
I/O  device  to  be  printed.  If  the  character  is  a function 
character,  the  character  is  gated  into  the  function- 
decode  circuit  and  from  there  into  the  I/O  device  to 
perform  the  function.  The  2B-register  is  used  only 
for  receiving  operations. 

In  summary,  the  received  serial  character  is 
deserialized  by  the  S- register,  under  control  of  the 
serdes  clock.  Then,  under  control  of  the  control 
clock,  the  character  transfers  from  the  lB-register 
to  the  2B-register,  and  on  to  the  I/O  device.  With 
the  terminal  in  transmit  mode,  the  parallel  character 
is  loaded  directly  into  the  IB- register,  transferred 
to  the  S- register,  serialized,  and  sent  out  on  the  line. 


1 


S- REGISTER 

• Converts  parallel  bits  to  serial  (serialization). 

• Converts  serial  bits  to  parallel  (deserializa- 
tion). 

• H.  * a trigger  for  each  of  the  six  data  bits, 
the  check  bit,  and  the  start  and  stop  bits. 

• Receives  data  from  the  1R- register  when  the 
terminal  is  sending,  from  the  'serial  data  in' 
line  when  the  terminal  is  receiving. 

All  data  entering  or  leaving  the  2740/2741  is  in  serial- 
by-character.  serial-by-bit  form.  To  be  usable  in 
the  terminal,  the  data  must  be  in  parallel-by-bit 
form.  Therefore,  data  must  be  converted  from 
serial  to  parallel  form  for  a receiving  operation  and 
from  parallel  to  serial  form  for  a sending  operation. 
The  conversion  processes,  which  are  called  serial- 
ization and  deserialization,  are  performed  by  the 
S- register  (shift  register). 

The  S-register  consists  of  nine  triggers  — one 
each  for  the  start,  B,  A,  8,  4,  2,  1,  C,  and  stop 
bits  — and  the  appropriate  gating  circuits  (Figure  2-1). 
The  S-register  is  loaded  with  data  from  either  the 
lB-register  (sending)  or  from  the  'serial  data  in' 
line  (receiving). 


Serialization  (Sending) 

During  sending  operations,  data  generated  by  the  I/O 
device  transfers  to  the  lB-register.  From  the  1B- 
register  the  data  is  loaded  into  the  S-register  and 
serialized  to  the  'serial  data  out'  line.  The  data 
transfers  from  the  lB-register  to  the  S-register  in 
parallel-by-bit  form. 

Before  receiving  the  character  from  the  lB-register, 
the  S-register  is  restored  by  turning  all  triggers  on. 

To  load  the  character  then,  those  triggers  that 
represent  a no-bit  in  the  character  must  turn  off. 

Nwen  AMDs  form  the  transmit-mode  input  to  the 
->  - • ziater.  < »ne  input  to  each  of  these  ANDs  is 
••tit  tied  li\  the  absence  of  a bit  in  the  associated 
. . n t th.  Ill-register.  The  common  gating 
- - < otnpletes  conditioning  the  ANDs, 

•>.  , i.  • m its-  IH-rcgister  to  transfer 

- • i ~ i n up  'So  reset'  also  turns 

'it-  nt  lor  the  character  into 
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the  S-register.  'S8'  is  turned  on  by  'S  register  restore.' 
When  'SO  reset'  comes  up  (loading  the  character  into 
the  S-register)  no  input  is  applied  to  'S8,'  so  the  stop 
bit  is  present  for  the  character.  The  entire  character 
is  now  in  the  S-register  and  must  be  serialized  to  the 
'serial  data  out'  line. 

Figure  2-1  shows  that  each  S-register  trigger 
provides  gating  to  turn  the  next  trigger  on  or  off. 

For  example,  if  'S8'  is  on,  a gate  is  applied  to  turn 
on  'S7.'  If  'S8'  is  off,  a gate  is  applied  to  turn  'S7' 
off.  If  'S7'  is  on,  a gate  is  applied  to  turn  ' S7 ' off. 

If  'S7'  is  on,  a gate  is  applied  to  turn  'S6'  on.  If 
'S7'  is  off,  a gate  is  applied  to  turn  'S6'  off,  etc. 

This  arrangement  allows  a bit  or  no-bit  condition 
in  an  upper  trigger  to  be  shifted  down  to  the  next 
trigger. 

The  bits  are  shifted  down  through  the  S-register 
under  control  of  the  'SDAC'  output  of  the  serdes 
clock.  The  'SDAC'  pulse  is  applied  to  each  of  the 
ac-set  and  ac-reset  inputs  of  the  S-register  triggers. 

Each  time  a 'SDAC'  pulse  arrives,  the  condition  of 
the  upper  trigger  transfers  to  the  next  lower  trigger. 

As  the  character  shifts  down  through  the  S-register, 
the  'SO'  trigger  turns  on  or  off.  The  output  of  the 
'SO'  trigger  is  applied  directly  to  an  AND.  The  other 
lines  to  condition  this  AND  are  'send'  and  'not  power 
on  reset.'  The  output  of  the  AND  is  the  'serial  data 
out'  line.  The  character,  now  serialized,  is  sent 
over  the  communication  line,  a bit  at  a time,  to  a 
terminal  or  multiplexer.  While  the  character  is 
being  shifted  down  through  the  S-register,  'S8' 
remains  because  the  gate  to  turn  off  'S8'  is  held 
up. 

When  the  complete  character  has  been  shifted 
through  the  S-register,  all  triggers  are  off.  The 
absence  of  bits  in  the  S-register  is  detected,  in- 
forming the  terminal  logic  that  shifting  is  completed. 


Deserialization  (Receiving) 

Data  arrives  at  the  2740/2741  on  the  'serial  data  in' 
line  in  serial  form.  Before  the  data  arrives,  the 
S-register  is  restored  to  all  triggers  on.  The  first 
data  bit  to  arrive  is  the  start  bit  (no-bit).  The 
arrival  of  the  start  bit  deconditions  'AND  1'  (see 
Figure  2-1).  By  deconditioning  'AND  1,'  the  gate  to 
turn  on  'S8'  is  deconditioned  while  the  gate  to  turn 
off  'S8'  is  conditioned.  The  start  bit  also  starts  the 
serdes  clock  and  the  first  'SDAC'  pulse  from  the 
serdes  clock  turns  'S8'  off. 
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For  this  explanation,  the  character  "A"  is  used. 
"A"  consists  of  B-,  A-,  and  1-bits;  therefore, 
following  the  start  bit,  the  next  bit  received  is  a 
B-bit.  The  condition  of  the  'serial  data  in'  line 
now  reverses,  conditioning  'S8'  to  turn  on.  The 
next  'SDAC'  pulse  transfers  the  start  bit  in  'S8'  to 

I'S7,'  and  the  B-bit  is  loaded  into  'S8.'  The  next 
received  bit  is  the  A-bit.  The  'serial  data  in'  line 
remains  up.  The  star'  bit  transfers  to  'S6', ' the  B-bit 
[ transfers  to  'S7,'  and  the  A-bit  is  loaded  into  'S8.' 

The  next  received  bit  should  be  an  8-bit;  since  the 

(letter  "A"  is  being  received,  however,  an  8-bit  is 
not  present  (no-bit).  The  'serial  data  in'  line  goes 
into  a no-bit  condition,  conditioning  'S8'  to  turn  off. 
The  previously  received  bits  are  again  stepped  down 
one  trigger  position.  This  process  repeats  until 
the  entire  character  has  been  serially  loaded  into 
and  shifted  down  through  the  S-register. 

When  the  start  bit  reaches  the  'SO'  trigger,  the 
'SO'  trigger  turns  off.  'SO'  off  and  'S8'  on  (presence 
of  a stop  bit)  notifies  the  terminal  circuits  that  the 
S-register  is  now  completely  loaded  with  the  charac- 
ter, and  the  character  can  transfer  to  the  lB-register 
for  further  use. 

SERDES  CLOCK 

• Provides  clock  pulses  to  shift  data  through 
the  S-register. 

• Runs  continuously  for  a sending  operation. 

• Runs  only  during  character  time  for  a 
receiving  operation. 

In  order  for  data  to  be  shifted  through  the  S-register, 
a clocking  pulse  must  be  developed.  The  clocking 
pulse  is  the  'SDAC'  pulse  generated  by  the  serdes 
clock.  With  the  terminal  in  transmit  mode,  the 
serdes  clock  runs  continuously.  In  receive  mode, 
the  serdes  clock  runs  only  during  the  time  that  a 
character  is  being  received.  The  arrival  of  a valid 
start  bit  starts  the  serdes  clock;  the  generation  of 
an  'S  register  restore'  pulse  stops  the  clock. 

The  serdes  clock  consists  of  four  triggers:  'SD1,' 
'SD2, ’ 'SD3, ' and  'SD4'  (Figure  2-2).  'SD1'  provides 
gating  to  'SD2,'  'SD2'  provides  gating  to  both  'SD1' 
and  'SD3,'  and  'SD3'  provides  gating  to  'SD4.'  This 
gating,  plus  the  output  from  the  539  cps  oscillator, 
allows  the  serdes  clock  to  be  cycled.  Serdes-clock 


operation  depends  upon  whether  the  539  cps  oscillator 
is  gated  or  degated.  If  the  oscillator  is  gated,  the 
serdes  clock  runs;  if  the  oscillator  is  degated,  the 
serdes  clock  does  not  run.  The  outputs  of  the  oscilla- 
tor are  the  'SDCAC1'  and  'SDCAC2'  pulses.  These 
pulses,  which  are  applied  to  triggers  'SD1,'  'SD2,' 
and'SD3,'  are  also  used  in  other  areas  of  the  terminal. 

The  oscillator  can  be  gated  in  one  of  three  ways 
(Figure  2-2).  With  the  terminal  in  transmit  mode, 
the  'send'  line  holds  the  oscillator  gated  until  the 
mode  changes.  For  a receiving  operation  the  arrival 
of  a start  bit  brings  up  'not  line.'  If  'not  line'  is  up 
for  at  least  half-a-bit  time,  'SD4'  turns  on,  holding 
the  oscillator  gated  until  'SD4'  is  turned  off  by  'S 
register  restore.'  'Not  mode  change'  prevents  the 
oscillator  from  being  gated  during  a mode  change. 
Although  different  methods  are  used  to  gate  the  serdes 
clock  for  sending  and  receiving  operations,  once 
gated,  the  clock  cycles  in  the  same  manner  for  both 
operations . The  difference  is  that  the  clock  is 
stopped  between  characters  during  receiving  operations. 
The  following  paragraphs  describe  the  cycling  sequence 
for  a receiving  operation.  See  Figure  2-2. 

Whenever  the  oscillator  is  not  gated  on,  'not 
clock  run'  holds  the  'SD1'  and  'SD2'  triggers  off  and 
the  'SD3'  trigger  on.  'SD4'  would  have  been  previously 
turned  off  by  'S  register  restore.'  When  the  start 
bit  is  received,  the  oscillator  is  gated  on,  developing 
the  'SDCAC2'  pulses  and  dropping  'not  clock  run.' 

The  first  'SDCAC2'  pulse  turns  on  'SD1'  and  'SD3.' 

'SD3'  (off)  turns  on  'SD4.'  'SD4'  wraps  around  to  the 
input  of  the  oscillator  and  takes  over  the  oscillator 
gating.  It  takes  about  half-a-bit  time  from  when  the 
’serial  data  in'  line  drops  till  'SD4'  turns  on.  If  the 
line  drop  is  caused  by  line  noise,  the  line  generally 
comes  up  before  'SD4'  turns  on.  Thus,  line  noise  is 
prevented  from  cycling  the  serdes  clock  and  being 
recognized  as  a character.  The  serdes  clock 
continues  to  cycle  until  the  character  is  completely 
received  and  'S  register  restore'  comes  up.  'S 
register  restore'  turns  off  'SD4,'  degating  the 
oscillator  and  stopping  the  serdes  clock.  The  in- 
verted output  of  'SD3'  becomes  the  'SDAC'  pulse  to 
drive  the  S-register. 

The  timing  chart  (see  Figure  2-2)  shows  that  the 
serdes  clock  acts  as  a frequency  divider  of  the  serdes 
oscillator.  Because  of  clock  timing,  the  'SDAC' 
pulse  comes  up  midway  through  a bit  time  so  that 
slight  variations  in  bit-time  lengths  do  not  cause 
character  recognition  errors. 
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CONTROL  CLOCK 


• Provides  timing  for  register-to-register 
transfers. 


Once  the  character  is  in  the  S-register,  the  character 
transfers  to  the  lB-register  and  then  to  the  2B- 
register.  The  time  allowed  to  transfer  the  characters 
is  less  than  the  time  allowed  to  load  the  S-register. 

(A  character  must  transfer  through  the  registers 
during  the  time  between  characters.)  Therefore,  a 
control  clock  that  runs  at  a faster  rate  than  the 
serdes  clock  is  provided. 

The  control  clock  consists  of  a continuously 
running  18  kc  oscillator,  two  triggers,  and  associated 
gating  circuits  (Figure  2-3).  The  outputs  of  the 
oscillator,  'CC1'  and  'CC2,'  provide  the  ac-set  and 
ac-reset  pulses  for  the  two  control-clock  triggers, 
'Cl'  and  'C2. ' 'CC1'  and  'CC2'  also  provide  ac 
pulses  for  other  triggers  throughout  the  terminal. 
When  terminal  power  first  comes  up,  the  'Cl'  and 
'C2'  triggers  are  turned  off  by  'power  on  reset.' 

'Cl'  provides  turn-on  gating  to  'C2';  'C2'  wraps 
around  and  provides  the  turn-off  gate  for  'Cl.' 


To  start  the  control  clock,  a gate  is  provided  to 
turn  on  Cl.  The  AND/OR  circuits  at  the  left  side 
of  Figure  2-3  show  the  gating  used  for  'Cl.'  When 
the  gate  is  present,  'CC1'  turns  the  'Cl'  trigger  on. 
'Cl'  and  the  next  'CC2'  pulse  turn  'C2'  on.  Both 
'Cl'  and  'C2'  are  now  on.  'C2'  and  the  next  'CC1' 
pulse  turn  'Cl'  off.  'Cl'  (off)  and  the  next  'CC1' 
pulse  turn  'C2'  off.  The  control-clock  cycle  is 
completed. 

As  long  as  a gate  is  provided  to  turn  on  'Cl,'  the 
clock  keeps  cycling.  When  the  gate  drops,  the  cycle 
ends  and  both  'Cl'  and  'C2'  are  off.  'Cl'  and  'C2' 
pulses  provide  the  timing  necessary  to  transfer  the 
characters  from  the  S-register  to  the  lB-register, 
then  to  the  2B-register,  during  receiving  operations; 
and  from  the  lB-register  to  the  S-register  during 
sending  operations.  As  shown  in  Figure  2-3,  the 
'Cl'  pulse  has  a duration  of  50  microseconds  and 
'C2'  a duration  of  75  microseconds;  the  pulse  time 
is  caused  by  the  sequence  of  operation  of  the  control- 
clock  triggers.  The  control-clock  'Cl'  and  'C2' 
output  sequence  is;  'not  Cl'  and  'not  C2, ' 'Cl'  and  'not 
C2,'  'Cl'  and  'C2,'  'not  Cl'  and  'C2.'  This  sequence 
transfers  characters  from  register  to  register  in  an 
orderly  way. 


Figure  2-3.  Control  Clock 
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1B-REGISTER 

• Loaded  from  the  S-register  during  receiving 
operations. 

• Loaded  directly  from  the  I/O  device  during 
sending  operations. 

• Control  characters  loaded  into  IB  by  the  'IB 
generate'  line. 

The  lB-register  is  the  intermediate  storage  buffer 
for  the  receiving  operation  and  the  main  storage 
buffer  for  the  sending  operation.  The  lB-register 
is  loaded  with  a character  from  the  S-register  during 
receive  operations.  During  transmit  operations, 
the  lB-register  can  be  loaded  in  three  ways:  (1) 
directly  from  the  I/O  device  transmit  contacts  (print 
or  function  characters),  (2)  by  bringing  up  the  'IB 
generate  line'  (control  characters),  and  (3)  by  o 
(delta)  inputs  for  some  special  features.  Only  the 
basic -terminal  inputs  are  explained  in  this  section. 

With  the  terminal  in  transmit  mode,  when  a key  is 
pressed  on  the  I/O  keyboard,  the  I/O  device  takes  a 
cycle.  During  the  cycle,  the  transmit  contacts  for 
the  desired  character  transfer  , and  a lB-register 
gating  pulse  develops.  This  gating  pulse  is  called 
'♦strobe.'  '♦Strobe'  tells  the  terminal  that  the  I/O 
device  is  far  enough  along  in  its  cycle  to  correctly 
transfer  the  character  from  the  transmit  contacts 


to  the  lB-register.  Figure  2-4  shows  this  input. 

The  input  from  the  I/O  transmit  contacts  ('ll,  * 

'12, ' '13, ' etc. ) partially  conditions  the  seven  1B- 
register  input  ANDs.  When  the  '*strobe'  line  comes 
up,  conditioning  of  the  ANDs  is  completed,  and  the 
desired  character  is  loaded  into  the  lB-register. 

The  character  then  transfers,  under  control  of  the 
control  clock,  to  the  S-register  for  serialization. 

Another  group  of  ANDs  loads  the  control  charac- 
ters. When  the  operator  presses  either  the  EOT  or 
the  bid  key,  the  'IB  generate'  line  comes  up.  'IB 
generate'  conditions  the  ANDs  to  the  1B3,'  '1B4,' 
'IBS,'  '1B6,'  and  '1B7'  latches.  If  the  operator 
presses  the  bid  key,  the  'not  bid'  line  (active  for 
every  operation  but  bid)  deconditions  the  ANDs  to  the 
' 1B4'  and  '1B7'  latches,  and  a (§)  character  (821)  is 
loaded  into  the  lB-register.  If  the  operator  presses 
the  EOT  key,  the  © character  (8421C)  is  loaded  into 
the  lB-register.  Once  in  the  lB-register,  the  con- 
trol character  transfers  to  the  S-register  and  is 
serialized. 

With  the  terminal  in  receive  mode,  the  input  to  the 
lB-register  is  from  the  S-register.  Another  group 
of  ANDs,  one  for  each  latch,  is  conditioned  by  'not 
send,'  'IB  set,'  and  the  output  from  the  associated 
S-register  trigger.  The  main  gating  factor  is  the 
'IB-set'  line.  After  transferring  to  the  lB-register, 
the  character  then  transfers  to  the  2B-register  for 
printing  or  causing  the  desired  function.  The  clotted 
lines  in  Figure  2-4  are  for  special  features  and  are 
discussed  in  Chapter  4. 
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Figure  2-4.  lB-Kegister 
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2B-REGISTER 

• Stores  a character  until  the  I/O  device  is 
ready  to  accept  it. 

• Used  only  for  a receiving  operation. 

The  2B-register  is  the  input  to  the  print-  and  function  - 
decode  circuits.  The  received  character  is  stored  in 
the  2B-register  until  the  I/O  device  is  ready  to  accept 
the  character.  The  2B-register  is  not  used  for  a 
sending  operation  (transmitted  characters  go  directly 
to  the  lB-register). 

The  2B-register  consists  of  seven  latches  (Figure 
2-5).  During  a receiving  operation,  characters 
transfer  from  the  lB-register  to  the  2B-register, 
under  control  of  the  control  clock.  Before  a charac- 
ter is  loaded  into  the  2B- register,  the  '2B  reset'  line 
is  made  active  to  reset  the  entire  register.  The 
condition  needed  to  load  the  2B- register  is  '2B  set' 
ANDed  with  the  outputs  of  the  lB-register  latches. 

The  '2B  inhibit'  line  is  present  only  on  those 
2740's  equipped  with  the  record-checking  feature. 

If  an  error  occurs,  the  '2B  inhibit'  line  becomes 
active,  blocking  the  transfer  of  a new  character  into 
the  2B-register.  A special  input  to  the  '2B1'  latch, 
'02B1,'  turns  on  the  latch.  The  presence  of  a bit  in 
the  '2B1'  latch  causes  the  I/O  device  to  print  a dash 
in  place  of  the  error  character. 

The  output  of  the  2B-register  is  gated  to  the  I/O 
device  through  the  print-  or  function-decode  circuits. 

PRINT  DECODE 

• Translates  print  characters  to  I/O  code  and 
starts  a print  cycle. 

0 Print  characters  are  identified  by  not  having  an 
8-4  combination  in  their  bit  structure. 

The  purpose  of  the  print-decode  circuit  (Figure  2-6) 
is  (1)  to  decode  the  received  print  characters  to  the 
proper  tilt  and  rotate  I/O  code,  (2)  to  activate  the 
proper  magnet  drivers,  and  (3)  to  cause  the  characters 
to  be  printed.  The  print-decode  circuit  consists  of 
various  AND/OR  circuits  that  input  to  the  magnet 
drivers.  These  AND/OR  circuits  are  conditioned 
by  the  output  of  the  2B-register  to  activate  the  mag- 
nets needed  to  print  the  characters. 

Two  gating  lines  are  used  to  gate  the  2B-register 
character  to  the  print-decode  circuit:  'print-out' 
and  'print.'  The  'print'  line  indicates  that  the  charac- 
ter to  be  decoded  is  a print  character.  This  line 
comes  up  when  an  8-4  combination  is  not  present 
in  the  character.  The  combination  of  an  8 and  4 in 
the  character  designates  a function  character, 
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Figure  2-5.  2B-Register 


O 

A 


2-8  (11/66) 


Figure  2-6 


Incorrect  Cose 


Not  285  ( 2 ) 


Not  2 83  ( 8 ) 


Not  2B4  ( 4 ) 


Not  2B3  ( 8 ) 


Incorrect  Cose 
Not  m 1 8 ) ~ 


266  ( 1 ) 


Not  2B6  ( 1 ) 


2.M. LB.) 


Not  267  ( C ) 


261  ( 8 ) 


m 


2B6  ( 1 


Not 


w 1 1 r 


OR 


AA241 


AA241 


AA241 


OR 


AA241 


OR 


AA241 


Mognet 

Driver 


To  I/O  Print  Magnets 
T? 


AA011 


Non-Print  Function 


(To  Function -Decode) 


Magnet 

T2 

Driver 

AA241 

A AO?  I 

Magnet 

R1 

Driver 

AA241 

AAOU 

Magnet 

Driver 


AA011 


AA  on 


Magnet 

Driver 


AA011 


Magnet 

Driver 


AA011 


Print  Out 


R2 


A 

Mognet 

R2A 

A 

Driver 

R5 


Ck 


(To  Function -Decode) 


Print  Decode 


2740/2741  FETOM  (11/66)  2-9 


1 


causing  the  function-decode  circuit  to  be  gated.  The 
'print  out'  line  conies  up  when  '2B  register  full' 

( indicating  that  the  2B-register  is  completely  loaded 
with  a character)  and  'not  I/O  cycle'  come  up.  'Not 
I/O  cycle'  indicates  that  the  I/O  device  is  not  presently 
printing  a character  and  is  therefore  ready  to  receive 
the  incoming  character.  If  the  I/O  device  is  presently 
printing  a character,  the  'not  I/O  cycle'  line  is  down, 
blocking  the  'print-out'  line.  When  the  character 
has  completed  printing,  the  'not  I/O  cycle'  line 
becomes  active,  allowing  the  character  in  the  28- 
register  to  be  decoded  and  to  start  another  print 
cycle.  For  example,  character  "A"  consists  of  the 
BCD  code  B,  A,  and  1.  The  I/O  code  requires  that 
tilt  1 and  2 magnets,  as  well  as  rotate  magnets  2A, 

2,  1,  and  -5  be  picked.  Figure  2-6  shows  that  the 
indicated  magnets  are  picked  by  the  BCD  code  of 
character  "A."  When  the  magnets  are  picked,  the 
I/O  prints  the  character.  Figure  1-6  shows  the 
BCD-to-I/O  code  conversion  chart.  Figure  1-7 
shows  the  correspondence-to-I/O  code  conversion 
chart. 

FUNCTION  DECODE 

• Translates  function  characters  to  I/O  code 
and  starts  the  function  cycle. 

• Function  characters  are  identified  by  having 
an  8-4  combination  in  their  bit  structure. 

The  function-decode  circuit  operates  similarly  to 
the  print-decode  circuit.  The  presence  of  an  8-4 
combination  activates  the  function-decode  circuit. 


If  the  character  contains  an  8 and  4,  the  'non-print 
function'  line  comes  up.  The  character  code  is 
again  decoded  into  the  necessary  I/O  code  to  activate 
the  proper  function  magnet.  The  same  'print-out' 
line  used  by  the  print-decode  circuit  gates  the 
function-decode  circuit. 

Each  of  the  six  I/O  functions  requires  a different 
combination  of  bits  in  BCD  code  to  be  activated.  For 
example,  for  a backspace,  the  BCD  code  is  B,  8,  4, 
and  2.  Figure  2-7  shows  that  these  conditions  acti- 
vate the  backspace-magnet  driver.  This  in  turn 
causes  the  I/O  device  to  perform  a backspace 
operation.  When  the  backspace  operation  starts, the 
'print-out'  line  drops.  Dropping  the  'print  out  line 
prevents  the  printing  of  a print  character  or  the 
performing  of  another  function  operation  until  the 
present  operation  has  been  completed. 

OPERATE  TRIGGER  (OPERATION  IN  PROCESS) 

• Prevents  the  terminal  from  leaving  transmit 
or  receive  mode  until  the  operation  is 
complete. 

The  function  of  the  'operate'  trigger  is  to  indicate 
to  the  terminal  that  a character  is  (1)  being  printed, 
(2)  being  acted  upon  by  the  terminal  (receive  mode), 
or  (3)  in  the  process  of  being  shifted  through  the 
S-register  to  the  'serial  data  out'  line  (transmit 
mode).  The  'operate'  trigger  prevents  the  terminal 
from  leaving  transmit  or  receive  mode  until  the 
operation  is  complete.  The  status  of  the  mode 
triggers  cannot  change  until  the  'operate'  trigger 
turns  off. 


201  ( B ) 
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Figure  2-7.  Function  Decode 
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performed,  the  'operate'  trigger  is  turned  on  by 
either  'I/O  cycle'  or  'not  strobe  0 reset  gate.'  As 
soon  as  these  conditions  are  removed,  the  'operate' 
trigger  turns  off. 

When  the  terminal  is  in  transmit  mode,  and  a 
character  is  in  or  being  shifted  through  the  S- register, 
the  'operate'  trigger  is  turned  on  by  'not  S register 
empty.'  As  soon  as  the  character  has  completely 
shifted  out  of  the  S- register,  'not  S register  empty' 
drops  and  the  'operate'trigger  is  turned  off  by  'not 
SD1, ' 'SD2, ' 'SD3'  and  'send.' 


Figure  2-8.  Operate  Trigger 


The  'operate'  trigger  (Figure  2-8)  is  turned  on  by 
any  of  the  following  conditions:  'I/O  cycle'  and  hot 
send,'  'not  strobe  0 reset  gate'  and  'not  send,'  '2B 
set  set  gate,’  '2B  set,'  'not  2B  empty,'  or  'not  S 
register  empty.’ 

With  the  terminal  in  receive  mode,  when  a charac- 
ter (1)  is  about  to  be  loaded  into  the  2B-register  f2B 
set  set  gate'),  (2)  is  presently  being  loaded  into  the 
2B-register  ('2B  set'),  (3)  or  is  in  the  2B-register 
('not  2B  empty'),  the  'operate'  trigger  turns  on.  If 
a character  is  being  printed  or  a function  being 


CHAPTER  3.  PRINCIPLES  OF  OPERATION 


2740  COMMUNICATION  TERMINAL 
BASIC-TERMINAL  MODE  CONTROL 

• All  terminal  operations  are  determined  by 
the  terminal  mode. 

• The  basic-2740  mode  is  determined  by  the 
condition  of  mode  triggers  'A'  and  'B.' 

• In  the  basic  2740  there  are  three  modes:  (1)  'A' 
and  'B'  on  (control-receive  mode),  (2)  'A'  on 
and  'B'  off  (transmit- text  mode),  and  (3)  'A' 

off  and  'B'  on  (receive-text  mode). 

The  mode  in  the  basic  2740  is  determined  by  the 
condition  of  two  triggers:  the  'A'  trigger  and  the  'B' 
trigger.  When  both  the  'A'  and  'B'  triggers  are  on, 
the  2740  is  in  control-receive  mode.  While  in  control- 
receive  mode,  the  2740  can  receive  any  of  the  control 
characters,  such  as  the  bid  character  (B)  . When 
only  the  'A'  trigger  is  on,  the  2740  is  in  transmit- 
text  mode.  When  only  the  'B'  trigger  is  on,  the 
2740  is  in  receive-text  mode.  If  the  2740  is  equipped 
with  some  of  the  special  features,  many  more  modes 
are  possible  with  the  addition  of  other  mode  triggers. 
For  this  explanation, however , just  the  basic  2740  is 
discussed. 

When  machine  power  first  comes  up  in  the  2740, 
the  'power  on  reset’  line  turns  both  the  'A'  and  'B' 
mode  triggers  on,  putting  the  2740  into  control- 
receive  mode  (Figure  3-1). 

To  send  data  with  the  2740,  the  terminal  is  placed 
into  transmit-text  mode.  This  is  accomplished  by 
turning  off  the  'B'  mode  trigger.  The  operator  presses 
the  Bid  key  to  turn  on  the  'bid'  trigger.  ’A,’  ’B,’ 
and  'bid'  bring  up  the  'B  reset  gate'  line,  which  turns 
off  the  'B'  mode  trigger.  An  AND  connected  to  the 
mode-trigger  outputs  determines  whether  the  2740 
is  in  transmit  or  in  receive  mode.  If  the  AND  is 
conditioned  by  'A'  on  and  'B'  off,  the  'send'  line 
comes  up.  If  any  other  condition  exists,  the  'not 
send'  line  is  active. 

'B  reset  gate'  also  conditions  an  OR  that  turns 
on  the  'mode  change'  trigger.  Every  time  a change 
in  modes  occurs,  the  'mode  change'  trigger  turns 
on  to  provide  a reset  to  some  of  the  2740  circuits. 

The  'mode  change’  trigger  then  gates  itself  off  with 
the  next  'CC1'  pulse. 

When  the  bid  character  (B)  is  received  at  the 
receiving  terminal,  the  'A'  trigger  turns  off,  putting 


the  2740  in  receive-text  mode.  The  'A'  trigger  is 
turned  off  by  the  conditions:  'status,'  ' (B)  ,'  'B,' 
and  'A.'  These  conditions  bring  up  the  'A  reset  gate' 
line. 

To  stop  sending, the  sending  terminal  operator 
presses  the  EOT  key.  A (c)  is  sent  and  the  terminal 
goes  into  control-receive  mode.  The  mode  change 
is  accomplished  by  turning  on  the  'B'  mode  trigger. 
'Send,'  '(C),'  'not  operate,'  'not  EOT,'  and  'end- 
of-state'  bring  up  the  'B  set  gate,'  returning  the 
terminal  to  control-receive  mode. 

When  the  2740  is  in  receive-text  mode  and  the 
end-of-transmission  character  (C)  is  received,  the 
'A'  trigger  turns  on  to  return  the  2740  to  control- 
receive  mode.  An  AND  feeding  an  OR  brings  up  the 
'A  set  gate'  line,  which  turns  the  'A'  trigger  on. 

This  line  is  brought  up  by  the  conditions:  'not  send,' 
'not  operate,'  and  ' (B)  . ’ Note  that  if  a loss  of 
status  occurs  while  the  terminal  is  in  receive-text 
mode,  a gate  is  provided  to  turn  the  'A'  trigger  on. 
'Not  A'  and  'not  status'  bring  up  'A  set  gate.'  Thus, 
in  the  event  of  a loss  of  status,  the  2740  returns  to 
control-receive  mode. 

The  status  of  the  2740  is  determined  by  the  con- 
dition of  the  'status'  trigger  (see  Figure  3-1).  As 
long  as  the  'status'  trigger  is  on,  the  2740  is  cap- 
able of  receiving  or  sending  data.  The  'status'  trig- 
ger turns  on  when  (1)  paper  is  in  the  terminal,  (2) 
the  terminal  is  in  communicate  mode,  and  (3)  the 
data  set  has  status  (power  on,  able  to  communicate). 
Failure  to  have  any  of  these  conditions  turns  the 
'status'  trigger  off.  If,  while  'status'  is  off,  a (D) 
character  is  received,  an  AND  — conditioned  by 
'not  status',  'not  Cl, ' 'A, ' 'B, ' and  '(§)'  — 
rings  the  alarm  bell.  'Status'  is  also  needed  to 
illuminate  the  Standby  light. 


TRANSMIT  (POINT-TO-POINT) 

The  2740  is  capable  of  sending  control  and  text 
characters.  The  control  characters  are  sent  when 
the  operator  presses  the  Bid  or  EOT  keys.  Text 
characters  are  sent  when  the  operator  presses  any 
of  the  print  or  function  keys  on  the  I/O  keyboard. 

A character  is  loaded  into  the  lB-register  in  one 
of  two  ways.  If  the  character  is  a control  character, 
the  'IB  generate'  line  provides  input  to  the  lB-register. 
If  the  character  is  a text  character,  the  I/O  transmit 
contacts  provide  the  input.  The  flowchart  (Figure 
3-2)  shows  the  sending  sequence. 
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Figure  3-2.  Transmit  Flowchart 
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Load  Control  Characters  Into  IB- Register 

• Control  characters  are  developed  by  bringing 
up  ' IB  generate. ' 

• ©is  developed  by  gating  the  '1B3,'  'IBS,'  and 
'1B6'  triggers. 

• ©is  developed  by  gating  the  '1B3'  through 
'1B7'  triggers. 

• Control  characters  are  loaded  by  bringing  up 
'IB  set.' 

The  control  character  inputs  to  the  lB-register  are 
shown  in  Figure  3-3.  To  start  sending, the  operator 
presses  the  Bid  key.  If  (1)  the  2740  is  in  control- 
receive  mode,  (2)  the  Local/Communicate  switch  is 
in  the  COMM  position,  and  (3)  the  serdes  clock  is 
not  running,  the  'bid'  trigger  turns  on.  The  'bid' 
trigger  on  and  the  'send'  line  up  bring  up  'IB 
generate.'  'IB  generate'  conditions  one  leg  of  the 
ANDs  to  the  '1B3,'  '1B4,'  '1B5,'  '1B6,'  and  '1B7' 
triggers  of  the  lB-register.  'IB  generate'  also  gates 
on  the  control  clock.' IB  set'  comes  up  when  both  the 
'Cl'  and  'C2'  outputs  of  the  control  clock  are  active, 
the  'send'  line  is  up,  and  the  'enter  serdes'  trigger  is 
off.  'IB  set'  completes  conditioning  the  ANDs  to  the 
'1B3,'  '1B5,'  and  ' 1 BO'  triggers.  The  'bid'  trigger 


prevents  turning  on  the  '1B4'  and  '1B7'  triggers. 

Thus,  the  © character  (821)  is  loaded  into  the 
lB-register. 

To  stop  sending,  the  operator  presses  the  EOT 
key  to  return  the  sending  and  receiving  terminals 
to  control-receive  mode.  This  is  accomplished  by 
generating  and  sending  the  EOT  character  © . When 
the  EOT  key  is  pressed,  one  leg  of  an  AND  to  turn  on 
the  EOT  trigger  is  conditioned  (see  Figure  3-3). 

The  other  conditions  are  'send,'  'IB  empty,'  'not 
IB  generate,'  'not  strobe  O,'  and  'not  operate.' 

These  conditions  ensure  that: 

1.  The  2740  is  in  transmit  mode. 

2.  The  lB-register  is  empty. 

3.  The  Bid  key  has  not  been  pressed.  (The  'IB 
generate'  input  acts  as  an  interlock,  preventing 
both  bid  and  EOT  characters  from  attempting 
to  load  the  lB-register  at  the  same  time.) 

4.  The  I/O  device  is  not  presently  going  through 
a cycle. 

5.  The  2740  is  not  presently  transferring  a 
character  through  logic. 

The  'EOT'  trigger  coming  on  causes  'IB  generate' 
to  come  up.  As  when  the  2740  is  sending  a bid 
character,  'IB  generate'  conditions  one  leg  of  the 
five  ANDs  to  the  lB-register.  'IB  generate'  also 
starts  the  control  clock  to  provide  the  'IB  set' 
pulse.  'IB  set'  completes  conditioning  the  ANDs, 
loading  the  © character  (8421C)  into  the  lB-register. 


Figure  3-3.  Generate  Control  Characters 
3-4  (11/66) 


• Text  characters  originate  at  the  I/O  transmit 
contacts. 

• Text  characters  are  loaded  into  the  1B- 
register  by  the  '*strobe'  line. 

When  the  operator  presses  a key  on  the  I/O  keyboard, 
transmit  contacts  in  the  I/O  device  transfer  into  the 
bit  configuration  of  the  desired  character.  When 
gated,  these  contacts  condition  the  ANDs  that  load 
the  desired  character  into  the  lB-register  (Figure 
3-4).  As  the  I/O  device  goes  through  its  cycle,  'C7' 
(in  the  I/O  device)  makes,  bringing  up  the  'strobe 
N/O  1'  line.  'Strobe  N/O  1'  — ANDed  with  'send,' 

'not  IB  generate,'  and  'IB  empty'  — turns  on  the 
'strobe  O'  trigger.  'Strobe  O'  gates  on  the  '*strobe' 
trigger,  which  loads  the  text  character  into  the 
lB-register.  The  strobe  circuit  insures  that  the 
I/O  device  has  had  enough  time  to  properly  transfer 
the  transmit  contacts  before  gating  through  them  to 
the  IB- register.  The  control  clock  is  not  started  at 
this  time;  the  character  is  loaded  into  the  lB-register 
without  need  of  the  control  clock  outputs. 


Transfer  Characters  from  lB-Register  to  S-Reg 


S-register  restored  by  'S  register  empty.' 


• ' Enter  serdes'  transfers  the  character  in  the 
lB-register  to  the  S-register. 

• IB  is  reset  by  the  control  clock. 


Once  in  the  lB-register,  all  characters  (control 
or  text)  transfer  to  the  S-register  in  the  same 
manner.  When  a character  is  in  the  IB- register, 

'IB  full'  comes  up.  If  the  'S  register  empty'  trigger 
is  on  and  the  I/O  device  is  not  presently  going  through 
a cycle  (noted  by  'not  strobe  O'),  the  'enter  serdes 
gate'  turns  on  (IOP  1-A5 — diagram  manual).  The 
'enter  serdes  gate'  trigger  allows  the  'S  register  re- 
store' pulse  to  occur  before  a new  character  is  load- 
ed. 'S  register  restore'  is  accomplished  by  delay- 
ing the  turning  on  of  the  'enter  serdes'  trigger.  As 
soon  as  the  previous  character  is  shifted  out  of  the 
S-register,  the  'S  register  empty'  trigger  turns  on. 

'S  register  empty'  turns  on  the  'enter  serdes  gate' 
trigger  and,  ANDed  with  'SD1'  and  'send'  applies 
the  restore  pulse  to  the  S-register.  'Enter  serdes 
gate'  and  the  next  'SDAC'  pulse  turn  the  'enter 
serdes'  trigger  on  and  the  'S  register  empty' 
trigger  off. 

'Enter  serdes'  — along  with  'IB  full,'  'not  C2,'  and 
'send'  — conditions  an  AND  (IOP  1-B5),  the  output 
of  which,  'SO  reset,'  is  the  gating  pulse  that  trans- 
fers the  character  from  the  lB-register  to  the  S- 
register.  'SO  reset'  also  goes  directly  to  the  'SO' 
trigger,  turning  it  off,  which  loads  the  start  bit  for 
the  character.  'S  register  empty'  ANDed  with  'send' 
has  already  loaded  the  stop  bit  (IOP  1-B6).  When  'SO' 
turns  off,  the  control  clock  starts.  The  control  clock 
outputs,  'Cl'  and  'C2,'  turn  off  the  'enter  serdes' 
trigger  (IOP  1-A5)  and  reset  the  lB-register. 

The  complete  character  is  now  in  the  S-register 
and  must  be  serialized  to  the  'serial  data  out'  line. 


AA191 

Figure  3-4.  Transmit  Text  Characters 
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S-Register  to  'Serial  Data  Out1  Line 


Receive  Bid  Character  @ 


During  sending  operations , the  serdes  clock  is 
continuously  running,  providing  'SDAC'  pulses  to 
the  S-register.  When  the  character  is  received  in 
the  S-register , it  immediately  begins  to  shift  down 
through  the  S-register,  bit-by-bit,  to  an  AND. 

The  AND  is  conditioned  by  'send'  and  'not  power 
on  reset'  (IOP  1-B6).  The  output  of  the  AND  is  the 
'serial  data  out'  line.  When  the  character  has  com- 
pletely shifted  down  through  and  out  of  the  S-register, 
the  'S  register  empty'  trigger  turns  on,  and  the  S- 
register  is  restored. 

End-of- Transmission 

When  an  EOT  character  is  generated  and  sent,  it 
causes  the  sending  and  receiving  terminals  to  go 
into  control-receive  mode.  In  the  sending  terminal, 
the  EOT  character  is  detected  when  it  is  in  the  1B- 
register.  The  EOT  character  brings  up  the  line 
' © ' (IOP  1-C4).  The  ' © ' line  turns  on  the  end-of- 
state'  latch  and  the  'B'  mode  trigger.  The  'end-of- 
state'  latch  prevents  the  lB-register  from  resetting. 
The  reset  is  prevented  because  the  terminal  mode 
cannot  change  until  the  complete  EOT  character  is 
sent.  If  the  'IB  register  reset'  were  not  prevented, 

' © ' would  be  reset  from  IB  before  the  terminal 
mode  could  change.  When  the  'B'  mode  trigger 
turns  on,  a mode  change  occurs.  'Mode  change' 
then  resets  the  lB-register. 

RECEIVE  (POINT-TO-POINT) 

• The  2740  receives  either  control  or  text 
characters. 

• Control  characters  change  mode  operation. 

• Text  characters  either  print  or  cause  a 
function  to  occur. 

The  2740  is  initially  in  control-receive  mode. 

While  in  control-receive  mode,  the  2740  is  able  to 
receive  any  character  into  the  IB- register.  If  the 
character  is  anything  but  a ® character , nothing 
occurs.  If,  however,  the  character  is  a © , the 
2740  goes  into  receive  mode.  The  following  para- 
graphs explain  the  receiving  operation,  starting  with 
receipt  of  the  ® character,  then  the  text  characters, 
and  finally  the  end-of- transmission  character  (©  . 

The  flowchart  (Figure  3-5)  shows  the  receiving 
sequence. 


• Receipt  of  © causes  2740  to  go  into  receive 
mode. 

• © detected  in  lB-register. 

When  the  2740  is  to  receive  a message,  the  sending 
terminal  sends  the  bid  character  © . The  ® 
character  is  received  and  detected,  putting  the 
receiving  terminal  into  receive  mode.  If  any  charac- 
ter other  than  a ® is  received,  the  terminal  re- 
mains in  control-receive  mode. 

The  first  bit  to  arrive  on  the  communication  line 
is  the  start  bit.  The  serdes  clock  does  not  run 
continuously  during  receiving  operations;  therefore, 
the  start  bit  starts  the  serdes  clock.  The  start  bit 
arrives  (on  the  'serial  data  in'  line)  at  an  AND  con- 
ditioned by  'not  send'  (IOP  2-A1).  'Not  send'  is  up 
for  receive  and  control-receive  modes.  The  start 
bit  turns  off  the  'S8'  trigger  and  starts  the  serdes 
clock.  (The  S-register  was  previously  restored 
to  all-triggers-on  when  power  was  brought  up  or 
when  the  mode  changed.)  The  start  bit,  along  with 
'not  send'  and  'SO,'  also  conditions  an  AND  to  turn 
on  the  'enter  serdes  gate'  trigger.  The  'enter 
serdes  gate'  trigger  gates  on  the  'enter  serdes' 
trigger.  After  the  character  received  by  the  S-regis- 
ter is  transferred  to  the  lB-register,  the  'enter 
serdes'  and  'enter  serdes  gate'  triggers  cause  the 
S-register  to  be  restored. 

Meanwhile,  the  bits  arriving  on  the  'serial  data 
in'  line  are  gated  into  'S8'  and  from  there  are  shifted 
down  through  the  S-register  until  the  start  bit  reaches 
the  'SO'  trigger.  The  'SO'  trigger  (ANDed  with  'enter 
serdes'  and  'not  Cl')  starts  the  control  clock.  The 
sequence  of  the  control  clock  pulses  is  'not  Cl'  and 
'not  C2, ' 'Cl'  and  'not  C2,'  'Cl'  and  'C2,'  and  'not 
Cl'  and  'C2. ' 'Cl'  and  'not  C2'  reset  the  lB-register 
before  the  character  transfers;  'Cl'  and  'C2'  provide 
the  'IB  set'  pulse  to  transfer  the  character  from  the 
S-register  to  the  lB-register. 

The  transfer  is  accomplished  by  bringing  up  the 
'IB  set'  line.  'IB  set'  is  brought  up  by  an  AND 
(IOP  2- A3)  — the  main  conditions  of  which  are  'Cl, ' 
'C2, ' 'S8, ' and  hot  SO.'  ('S8'  and  'not  SO'  indicate 
that  a complete  character  is  in  the  S-register.) 

'C2,'  'not  send,'  and  'not  2B  set'  turn  off  the  'enter 
serdes  gate'  trigger,  bringing  up  one  condition  of 
an  AND  to  the  'S  register  restore'  (IOP  2-C1).  The 
other  conditions  are  'not  send'  and  the  'enter  serdes' 
trigger  on.  When  the  'enter  serdes  gate'  trigger  goes 
off,  it  conditions  an  AND  to  gate  off  the  'enter  serdes' 


o 

o 
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Fi.jure  3-5.  Receive  Flowchart 
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trigger.  The  time  between  the  turning  off  of  the 
'enter  serdes  gate'  trigger  and  the  turning  off  of 
the  'enter  serdes'  trigger  is  'S  register  restore' 
time.  The  character  is  now  in  the  lB-register;  the 
S-register  has  been  restored  and  is  ready  to  accept 
the  next  character. 

Because  this  is  the  first  character  sent,  a (B)  is 
in  the  lB-register.  The  (D)  character  is  detected 
(IOP  2-C6)  and  the  2740  goes  into  receive  mode. 

The  mode  change  resets  the  (B)  from  the  registers. 

Receive  Text  Characters 

• Text  characters  are  received  up  to  the  1B- 
register  the  same  as  control  characters. 

• Text  characters  transfer  to  the  2B-register. 

• Characters  are  checked  to  determine  whether 
they  are  function  or  print  characters,  and  are 
gated  to  the  appropriate  circuit. 

The  2740  is  now  in  receive  mode.  The  (B)  character 
has  been  reset  from  the  2740  registers  and  the  term- 
inal is  ready  to  receive  the  first  text  character.  The 
first  text  character  arrives  on  the  'serial  data  in' 
line,  is  shifted  down  through  the  S-register,  and 
transferred  to  the  lB-register  (the  same  as  was  the 
(B)  character).  When  the  character  is  in  the  1B- 
register,  the  'IB  full  line'  comes  up.  If  (1)  2B  is 
empty,  (2)  the  character  in  IB  is  a valid  character, 
and  (3)  2B  is  not  resetting  (main  conditions),  the 
'2B  set'  trigger  turns  on  (IOP  2-A5).  '2B  set'  trans- 
fers the  character  from  the  lB-register  to  the  2B- 
register. 

The  output  of  the  2B-register  inputs  to  both  the 
print-decode  and  function-decode  circuits  (IOP  2-A6). 
At  this  point,  the  character  is  checked  to  see  if  it  is 
a print  or  function  character.  The  appropriate 
circuit  is  then  gated  by  either  the  'print'  or  'non 
print  function.'  To  transfer  the  character  to  the 
gated  circuit,  the  'print  out'  line  must  come  up. 

When  the  character  transferred  to  the  2B-register, 
the  '2B  full'  line  came  up.  '2B  full'  and  'not  I/O 
cycle'  bring  up  the  'print  out'  line,  decoding  the 
character  and  transferring  it  to  the  gated  print  or 
function  circuit. 

Once  the  character  has  started  the  operation  of  the 
I/O  device,  the  2B-register  is  reset  in  preparation  for 
receipt  of  the  next  character.  The  condition  of  the 
I/O  device  is  indicated  by  the  'I/O  cycle'  latch.  The 
'I/O  N/O'  line  from  the  I/O  device  turns  on  the  'I/O 
cycle’  latch  (IOP  2-D3).  '2B  full, ' 'not  2B  reset 


gate,'  and  the  'I/O  cycle'  latch  turn  on  the  '2BR' 
trigger.  The  '2BR'  output  conditions  one  leg  of  an 
AND  to  the  '2B  reset'  line  (IOP  2-B5)  and.  with  'I/O 
cycle,'  provides  a gate  to  turn  on  the  '2B  reset  gate' 
trigger  (IOP  2-D5).  The  '2B  reset  gate'  output  com- 
pletes conditioning  the  AND,  causing  2B  to  reset. 

The  '2BR'  trigger  turns  itself  off  at  the  next 
'CC2'  pulse. 

Receive  End-of- Transmission  Character  (j£) 

• Receipt  of  © character  causes  2740  to  go 
into  control-receive  mode. 

• © character  is  detected  in  the  lB-register. 

At  the  end  of  the  message, the  EOT  character  © is 
received.  The  © character  causes  the  receiving 
2740  to  go  into  control-receive  mode. 

The  © character  is  received  in  exactly  the  same 
manner  as  the  © character.  When  the  © character 
is  in  the  lB-register,  it  is  detected  (IOP  2-C6),  and  the 
terminal  goes  into  control-receive  mode.  The  mode 
change  does  not  occur  until  the  operation  of  the  pre- 
viously received  character  is  completed.  The  mode 
change  brings  up  'mode  change,'  which  resets  the 
© character  from  the  terminal  registers.  The 
terminal  is  now  free  to  send  or  receive  data. 


2B  Overflow  Reset 

• Detects  characters  being  received  at  an 
excessive  rate. 

• Resets  the  2B-register. 

• The  character  in  2B  is  lost. 

Characters  can  arrive  at  the  27  40  at  a faster  rate 
than  it  can  accommodate  them.  In  this  error  condi- 
tion, the  2B-register  is  reset  and  the  character  is 
lost.  The  excessive  line  rate  activates  the  overflow  - 
reset  circuit. 

'Overflow  reset'  comes  up  when  characters  are  in 
the  IB-  and  2B-registers  ('IB  full,'  '2B  full')  and  a 
character  has  shifted  down  through  the  S-register  to 
the  point  that  the  'SI'  trigger  is  turned  off  by  the  start 
bit.  'SD1,'  'SD2,'  SD3,'  and  'not  2B  set'  complete 
conditioning  an  AND  (IOP  2-D6)  to  develop  the  2B 
overflow  reset.  '2B  overflow  reset'  resets  the 
2B-register  by  bringing  up  both  the  '2BR'  and  '2B 
reset  gate'  triggers,  developing  '2B  reset.' 
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POWER-ON  RESET 

• The  terminal  is  reset  when  power  comes  up. 

• Power  supply  relay  (Kl)  provides  the  power-on 
reset. 

• The  terminal  is  also  reset  if  'data  set  ready' 
drops. 

When  power  comes  up,  the  2740  goes  into  control- 
receive  mode.  This  requires  that  most  triggers 
and  all  registers  be  reset.  The  reset  state  can  be 
either  off  or  on,  depending  upon  circuit  requirements. 
The  triggers  and  registers  are  reset  either  directly 
by  the  'power  on  reset'  line  or,  following  the  mode 
change,  by  the  'mode  change'  line. 

When  the  Off-On  switch  is  turned  on,  ac  power  is 
applied  to  the  dc  power  supply  (Figure  3-6).  At  the 
same  time,  ac  power  is  supplied  to  relay  Kl.  The 
dc  power  is  present  some  milliseconds  before  the 
pick  of  Kl  is  completed.  Power-on  reset  occurs 
during  this  time. 

The  Kl-3  operating  point  is  connected  to  ground. 

The  N/C  point  goes  to  a converter.  As  soon  as  dc 
power  comes  up,  the  output  of  the  converter  brings 
up  the  'power  on  reset  -X'  line,  conditioning  the  OR 
to  the  'power  on  reset'  line.  When  the  pick  of  Kl  is 
completed,  the  'power  on  reset  -X'  line  drops, 
completing  power-on  reset. 

'Power  on  reset'  also  turns  on  the  'mode  change' 
trigger,  bringing  up  'mode  change. ' Between  'power 
on  reset'  and  'mode  change,1  the  terminal  triggers  and 
registers  reset;  the  terminal  goes  into  control-receive 
mode,  ready  to  start  sending  or  receiving.  As  shown 
in  Figure  3-6  , lack  of  ’data  set  ready'  causes  a power- 
on  reset.  If  the  terminal  has  the  dial-up  feature,  loss 
of  carrier  causes  a power-on  reset. 


I/O  MOTOR  CONTROL 

• In  communicate  mode,  the  I/O  motor  runs 
only  when  the  terminal  can  send  or  receive 
text  characters . 

• The  I/O  motor  runs  continuously  in  local  mode. 

In  control-receive  mode,  the  terminal  must  be  ready 
to  receive  information  without  operator  assistance. 

In  this  mode,  the  I/O  device  can  be  inactive  for 
several  hours  at  a time.  The  I/O  motor  shouldnot  run 
during  these  standby  periods  because  of  the  unneces- 
sary heat  and  wear  that  result.  The  circuit  shown 
in  Figure  3-7  controls  the  motor  contactor  and 
provides  for  the  several  conditions  under  which  the 
I/O  motor  must  turn  on.  If  any  of  the  input  conditions 
to  the  OR  are  met,  the  I/O  motor  turns  on.  The  con- 
ditions to  run  the  I/O  motor  (for  the  basic  terminal) 
are: 

1.  'Not  comm'  — runs  motor  when  the  terminal 
is  in  local  mode. 

2.  'Not  A'  or  'not  B'  — runs  motor  when  the 
terminal  is  in  any  mode  but  control-receive. 

3.  'Initial  lowercase'  and  'I/O  cycle'  — allow 
the  I/O  device  to  be  shifted  if,  when  first 
turned  on,  it  is  in  uppercase.  ('I/O  cycle' 
acts  as  an  overlap  to  keep  the  motor  running 
until  the  shift  is  complete.) 

KEYBOARD  LOCK 

• Locks  keyboard  to  prevent  unintentional 
pressing  of  keys. 

• Locks  keyboard  during  carrier-return,  tab, 
receive  mode,  control-character  generation, 
and  for  one  second  at  beginning  of  transmit 
mode. 


Off-On 

Switch 


The  keyboard-lock  circuit  prevents  operation  of  the 
I/O  keyboard  during  the  times  when  an  error  results 
if  a key  is  unintentionally  pressed.  These  times  are: 
1.  When  a long  function  (carrier- return  or  tab 
operation)  occurs. 


G 


PS  N/q 


Con 


Power  On 
Reset- X 


Kl-3 


AA291 


Not  Doto  Set  Rdy 


Not  Comer  (Diol) 


OR 


Power  On  Reset 


A AMI 


Figure  3-6.  Power-On  Reset 


Figure  3-7.  I/O  Motor  Control 
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goes  into  transmit  mode.  When  the  'B'  trigger  goes 
off,  an  AND  is  conditioned  to  the  input  of  a 1-second 
delay.  The  output  of  the  delay  goes  to  an  AND  that 
turns  on  the  'time-out  1'  latch.  One  second  after 
the  'B  mode'  trigger  turns  off,  the  'time-out  1'  latch 
turns  on.  During  this  one  second,  the  keyboard 
remains  locked. 

Whenever  a control  character  is  to  be  sent,  the 
' IB  generate'  line  comes  up.  During  the  time  that 
'IB  generate'  is  up,  the  keyboard  remains  locked. 

If  the  control  character  is  a © , the  keyboard  must 
be  locked  until  the  terminal  returns  to  control-receive 
mode.  'IB  generate'  and  ' © ' immediately  lock 
and  keep  the  keyboard  locked  until  the  mode  change 
is  completed. 

When  the  terminal  is  in  receive  mode,  the  key- 
board is  held  locked  by  the  'not  send'  line. 

If  the  line  adapter  (data  set  or  modem)  cannot 
accept  data,  the  'not  clear  to  send'  line  keeps  the 
keyboard  locked. 


AA23I 


Figure  3-8.  Keyboard  Lock 


2.  When  the  terminal  first  goes  into  transmit 
mode.  A 1- second  delay  prevents  operation 
of  the  keyboard  until  the  motor  comes  up  to 
speed. 

3.  When  the  terminal  is  in  receive  mode. 

4.  When  a control  character  is  generated. 

5.  When  the  line  adapter  cannot  accept  data. 

The  logic  needed  to  generate  keyboard  lock  during 

these  conditions  is  shown  in  Figure  3-8.  The  key- 
board is  locked  for  a carrier  return  or  tab  by  the 
Tong  function'  line.  This  line  inputs  to  'OR  1.' 

'OR  1'  can  also  be  conditioned  by  the  output  of  an 
AND.  One  condition  to  the  AND  is  the  'not  local' 
line.  ’Not  local’  holds  the  AND  deconditioned  when 
the  terminal  is  in  local  mode , thus  holding  the  key- 
board unlocked.  The  other  leg  of  the  AND  is  irom 
'OR  2.'  'OR  2'  can  be  conditioned  by  the  output  from 
the  'time-out  1'  latch,  'IB  generate,'  ' © ,'  or 
'not  send.'  The  'time-out  1'  latch  inserts  a 1-second 
delay  before  unlocking  the  keyboard  when  the  terminal 


INITIAL  LOWERCASE 


receive  mode,  the  'initial  lowercase'  flip  latch  turns 
on  and  conditions  the  shift-trip  magnet  driver.  The 
• Causes  the  I/O  device  to  shift  to  lowercase,  shift-trip  magnet  moves  the  keyboard  shift-lock  pawl 

when  in  control-receive  mode.  from  its  keeper.  During  the  shift-down  operation, 

the  flip  latch  holds  the  pulse  on  the  magnet  until  the 
I/O  device  returns  to  lowercase.  When  it  does,  the 
This  circuit  insures  that  the  I/O  device  begins  each  'UC1'  signal  deconditions  the  flip  latch  and  the  pulse 

operation  in  lowercase.  The  I/O  shift  mechanism  is  removed  'rom  the  magnet. 

is  designed  for  both  manual  and  electrical  operation.  If  the  I/O  device  is  latched  in  uppercase  by  the 

Either  the  keyboard  shift-lock  or  the  latching  of  the  shift-magnet  armature  latch,  the  above  operation 

shift  magnets  can  lock  the  I/O  device  in  uppercase.  does  not  restore  the  I/O  device  to  lowercase.  The 

The  initial  lowercase  circuit  will  shift  the  I/O  device  I/O  device  must  be  shifted  to  lowercase  by  pulsing 

to  lowercase  for  either  condition.  the  shift  magnet.  'Initial  lowercase'  inputs  to  an  OR 

The  keyboard  shift-trip  mechanism  in  the  I/O  to  the  shift-magnet  driver.  With  'initial  lowercase' 

device  is  operated  by  the  logic  shown  in  Figure  3-9.  conditioned,  the  shift-magnet  driver  is  conditioned 
When  an  uppercase  condition  exists  during  control-  and  the  lowercase  magnet  is  picked. 


opposite  the  existing 
condition. ) 


Figure  3-9.  Initial  Lowercase 
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INCORRECT  CASE 

• If  the  I/O  device  is  in  the  same  shift  as  the 
received  shift  character,  'incorrect  case' 
comes  up. 

• 'Incorrect  case'  causes  a hyphen  to  be  printed. 

When  the  sending  terminal  sends  an  uppercase  or 
lowercase  shift  character,  the  receiving  terminal 
shifts  into  the  desired  case.  However,  the  terminal 
might  already  be  in  the  desired  case.  If  this  occurs, 
the  previously  sent  characters  might  have  been 
printed  in  the  wrong  case.  The  operator  must  be 
notified,  therefore,  that  an  error  has  occurred. 

Figure  3-10  shows  the  circuit  used  to  indicate  this 
error. 

When  the  shift  character  is  in  the  2B- register, 
the  condition  of  the  case  contacts,  located  in  the  I/O 
device , is  sampled.  If  the  I/O  device  is  in  uppercase 
and  receives  an  uppercase  character,  the  'incorrect 
case'  line  comes  up.  The  same  thing  occurs  if  the 
I/O  device  is  in  lowercase  and  receives  a lowercase 
character.  'Incorrect  case'  causes  the  T1  and  R5 
magnet  drivers  to  be  activated,  printing  a hyphen, 
which  indicates  to  the  operator  that  an  error  has 
occurred.  The  'incorrect  case'  line  also  degates 
the  ANDs  to  the  shift  magnet  driver  to  prevent  a 
shift  attempt. 

If  the  terminal  is  equipped  with  the  record-checking 
feature,  'incorrect  case'  also  turns  on  the  'error' 
trigger.  When  the  receiving  terminal  performs  an 


EOB-check,  the  condition  of  the  'error'  trigger 
informs  the  sending  terminal  of  the  error. 


TERMINAL  TO  LINE-ADAPTER  INTERFACE 

• Line  adpaters  connect  terminals  to  communica- 
tion lines. 

• The  connections  between  the  line  adapter  and 
the  terminal  form  the  interface. 

Because  dc  voltage  is  used  by  the  2740/2741  terminal, 
data  cannot  be  sent  directly  to  another  terminal.  The 
bits  making  up  a character  must  be  changed  to  another 
form  for  transmission.  This  conversion  is  accomp- 
lished by  connecting  the  terminal  output  to  a line 
adapter.  The  line  adapter  can  be  either  a common- 
carrier  data  set  or  an  IBM  modem  (modulator- 
demodulator).  The  line  adapter  modulates  the  dc 
bits  on  an  ac  carrier  to  send  the  data.  Control 
lines  between  the  line  adapter  and  the  terminal 
synchronize  their  operation. 

The  following  paragraphs  explain  the  function  of 
the  interconnecting  lines  (interface)  in  the  2740/2741 
terminals.  Keep  in  mind,  however,  that  for  some 
of  the  line  adapters  the  following  description  might 
vary  from  actual  operation.  This  is  because  the 
use  of  the  half-  or  full-duplex,  the  addition  of 
special  features,  and/or  the  operation  of  the  terminal 
with  a multiplexer  cause  different  timing  considera- 
tions. 


BB021 


Fi*uT«  3-10.  Incorrect  Case 
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Signal  Ground-AB 


Received  Data  (Serial  Data  In)  -BB  (Figure  3-12) 


This  line  serves  as  the  signal  voltage  reference 
between  the  line  adapter  and  the  terminal. 

Transmitted  Data  (Serial  Data  Out)-BA  (Figure  3-11) 

This  is  the  data-out  line  from  the  terminal  to  the  line 
adapter.  Data  generated  in  the  terminal  is  sent  out 
on  this  line. 


This  is  the  data-in  line  from  the  line  adapter  to  the 
terminal.  Data  received  by  the  terminal  arrives  on 
this  line. 

Data  Set  Ready-CC  (Figure  3-13) 

This  line  from  the  line  adapter  indicates  to  the  term- 
inal that  the  line  adapter  has  power  and  can  communi- 
cate. 


BA 


AA282 


103  A,  103F 


Limited 
Distance 
Type  1 
(A  or  B) 
(AA352) 


Limited 

Distance 

Type  2, 

Leased, 

Shared 

(CC061) 


103A,  I03F 


Limited  Distance 
Type  2,  Leased, 
Shored 
(CC061) 

CE  Aid  Box 
(CE041) 

Limited  Distance 
Typ*  1 (A  or  B) 
(AA282) 


Figure  3-11.  Serial  Data  Out  (Transmitted  Data) 


Figure  3-12.  Serial  Data  In  (Received  Data) 


BB291 


Figure  3-13.  Data  Set  Ready 
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Request  To  Send- C A (Figure  3-14) 


Clear  To  Send-CB  (Figure  3-15) 


This  line  from  the  terminal  tells  the  line  adapter  that 
the  terminal  is  prepared  to  send  data.  In  the  line 
adapter,  this  line  usually  generates  the  carrier 
frequency. 


This  line  is  the  line  adapter's  answer  to  'request  to 
send.  ’ When  the  line  adapter  is  in  a condition  to 
send  data,  'clear  to  send’  comes  up  to  allow  the 
terminal  to  begin  sending. 


Not  Multiplex 


Bid 

Not  Cleor 

To  Send 

BB222 

100  ms 

Send 

A 

— TO  — 

BB222 



n 

CC2 

Not  Send 

Power  On  Reset 


Request 

To  Send 
FF  I" 

1 Request  To  Send  ^ 

Request  To  Send 


A A 151 

This  circuit  used  for  terminal-to-terminol 


half-duplex  with  record-checking,  or 
terminal-to-multiplexer  half-duplex  with 
station  control  and/or  record-checking. 


- 12  volts 


CA  Reg  To  Sd 


CY  Originate 


CA  Req  To  Sd 


OR 

CV 

AA341 

] « CY  Originate 


Limited 
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Type  2, 
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Limited 
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Type  1 
(A  or  B) 


- i L vuiij  n i vnyinuie  / 

LJ  / 
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Note:  Request  To  Send  and  Originate  not  used  by  103A. 


Figure  3-14.  Request  to  Send  and  Originate 
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Note  1: 

To  allow  a character  in  the  $-register  to  complete 
deserialization  if  carrier  drops- 

Note  2: 

Prevents  a long  glitch  at  the  end  of  a 
message  from  being  recognized  as  a character. 


7 NS  or  CR 

Bid  1 
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Communicate 
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Figure  3-16.  Carrier 
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Carrier-CF  (Figure  3-1G) 

This  line  comes  up  when  'carrier'  from  the  sending 
line  adapter  is  received  and  detected  by  the  receiving 
line  adapter.  'Carrier'  coming  up  allows  the  terminal 
to  receive  data. 

Originate  (used  only  for  103  F data  set)-CY  (see 
Figure  3-14) 

This  line  puts  the  103  F data  set  into  answer  mode. 
For  half-duplex  operation,  data  sets  on  both  ends  of 
the  line  are  in  originate  mode.  In  order  to  send  data, 
one  of  the  data  sets  must  be  put  into  answer  mode. 

The  'originate'  line  serves  this  purpose.  When 
'request  to  send’  is  brought  up  in  the  terminal,  the 
'originate'  line,  normally  held  up,  drops.  For  full- 
duplex  operation,  the  'originate'  line  is  held  down, 
keeping  one  set  of  communication  lines  in  answer 
mode  and  the  other  in  originate  mode. 

Data  Terminal  Ready  (used  only  for  103A  data  set)  - 
CD  (Figure  3-17) 

This  line  from  the  terminal  to  the  line  adapter  con- 
trols the  operation  of  the  103A  data  set.  If  the  line 
is  up  (indicating  that  the  terminal  has  status  and  the 
Dial- Disconnect  key  has  not  been  pressed),  the  dial 
connection  is  maintained;  if  the  line  drops,  a dial 
disconnect  begins. 

2741  COMMUNICATION  TERMINAL 

• Basic  2741  sending  and  receiving  circuits  are 
the  same  as  in  the  27  40. 


• Control-receive  mode  with  the  Local/ 
Communicate  switch  at  COMM  causes  the 
terminal  to  go  into  transmit-text  mode  and 
to  send  a (B)  . 

• Pressing  either  the  Carrier-Return  or 
Attention  key  causes  the  terminal  to  send  a 

© and  to  go  into  receiv e-control  mode. 

• In  reeeive-control  mode,  receipt  of  a © 
puts  the  terminal  into  transmit-text  mode; 
receipt  of  a (B)  puts  the  terminal  into 
receive- text  mode. 

The  2741  Communication  Terminal  is  designed  to  be 
used  only  with  a computer.  The  terminal  operates 
point-to-point  with  the  computer  multiplexer. 

The  2741  keyboard  does  not  use  the  same  control 
keys  as  the  2740.  The  only  difference  between  the 
2741  keyboard  and  a standard  SELECTRIC  keyboard 
is  the  Attention  key,  which  replaces  the  Index  key. 

The  standard  character  code  used  by  the  2741  is 
correspondence  code,  although  BCD  code  is  available. 

The  basic  2741  sending  and  receiving  circuits  are 
identical  to  those  of  the  2740.  The  (B)  and  © con- 
trol characters,  however,  are  used  differently  by 
the  2741.  As  in  the  2740,  operations  are  controlled 
by  the  terminal  modes:  control-receive,  transmit- 
text,  receive-text,  and  rcceive-control. 

Operation  starts  when  the  terminal  is  turned  on. 
(Figure  3-18).  As  in  the  27  4 0,  a power-on  reset  places 
the  2741  into  control-receive  mode.  When  the  term- 
inal is  in  control-receive  mode,  the  'bid'  trigger 
turns  on,  loading  a (B)  into  IB  and  placing  the 

terminal  into  transmit-text  mode.  The  (B)  is  sent 
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Figure  3-17.  Data  Terminal  Ready 
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to  the  multiplexer  and  informs  the  multiplexer  that 
the  terminal  is  on-line  and  in  transmit-text  mode. 

The  2741  operator  can  send  data  until  he  presses 
the  Attention  key  or  the  Carrier-Return  key.  A © 
is  then  sent  to  the  multiplexer,  and  the  terminal  goes 
into  receive-control  mode. 

In  receive-control  mode,  the  terminal  can  receive 
either  a © or  a © . If  a © is  received,  the 
terminal  goes  into  receive-text  mode,  and  the 
multiplexer  sends  its  message.  If  a © is  received, 
the  terminal  first  goes  into  control-receive  mode, 
loading  a © into  IB;  and  then  to  transmit-text  mode, 
sending  the  © . The  operator  can  now  send  a 
message.  As  before,  after  sending  a © , the 
terminal  goes  into  receive-control  mode. 

The  primary  objective  of  the  following  operation 
is  to  recognize  the  control  character  and  then  to 
change  the  terminal  mode. 

When  (1)  the  terminal  is  in  control-receive  mode, 

(2)  the  terminal  is  shifted  to  lowercase,  (3)  no 
operation  is  taking  place,  and  (4)  the  Local/Communi- 
cate switch  is  at  COMM,  the  'bid'  trigger  turns  on 
(IOP  3-A3).  The  'bid'  trigger  operates  exactly  as  in 
the  2740  terminal,  bringing  up  'IB  generate,'  which 
loads  a © character  into  the  lB-register.  The  'B 
reset  gate'  comes  up  to  place  the  terminal  into 
transmit-text  mode  and  to  send  the  © . A message 
can  now  be  sent  in  exactly  the  same  manner  as  with 
the  2740. 

When  the  operator  presses  the  Carrier-Return  or 
the  Attention  key,  the  'EOT'  trigger  turns  on  (IOP  3- 
C4).  If  the  operator  presses  the  Attention  key,  'Attn  1' 
(Attention  key  N/O  contacts)  and  the  other  conditions 
to  'AND  1'  turn  on  the  'EOT'trigger.  If  the  operator 
presses  the  Carrier-Return  key,  the  carrier-return 


character  is  loaded  into  the  lB-register  in  the  normal 
manner.  The  carrier-return  code  is  recognized  by 
'AND  2'  and  (with  'send, ' 'enter  serdes, ' and  'Cl') 
turns  on  the  'auto  EOT'  trigger.  'Auto  EOT'  and 
'not  operate'  turn  on  the  EOT  trigger  when  the  carrier- 
return  is  completed.  The  'EOT'  trigger  operates 
exactly  as  in  the  2740,  bringing  up  'IB  generate,' 
which  loads  a © into  the  IB-register. 

Because  the  Shift  key  is  not  interlocked  with  any 
other  key,  the  Carrier-Return  key  and  the  Shift  key 
can  be  pressed  at  the  same  time.  This  causes  the 
lB-register  to  be  loaded  with  an  error  character. 

To  ensure  that  the  carrier-return  character  is 
generated  and  sent  properly,  the  'CR'  latch  turns  on 
when  the  carrier-return  contact  (C6  N/O)  makes. 

The  'CR'  latch  prevents  the  loading  of  bits  into  IB- 
register  positions  1B2  and  IBS.  When  'IB  generate' 
comes  up  to  load  the  © character  into  IB,  the  'CR' 
latch  turns  off.  The  © is  detected  and  brings  up  'A 
reset  gate'  (placing  the  terminal  in  receive-control 
mode),  and  turns  off  the  'auto  EOT'  trigger. 

In  receive-control  mode,  the  terminal  can  receive 
either  a © or  a © character.  If  a © is  received, 
the  A and  B set  gates  are  brought  up  by  'not  send,' 
'not  operate,'  and  ' © ,'  putting  the  terminal  into 
control-receive  mode.  A @ is  loaded  into  IB,  and 
the  mode  changes  to  transmit-text.  The  © is  then 
sent. 

If  a © is  received,  the  terminal  goes  into  receive- 
text  mode.  The  'B  set  gate'  is  brought  up  by  'not 
send, ' 'not  B, ' and  ' © . ' The  multiplexer 
then  sends  its  message  and,  when  the  message  is 
completed,  sends  a © . If  the  Communicate/Local 
switch  is  turned  to  LOCAL  during  any  mode,  the 
terminal  returns  to  control-receive  mode  by  bringing 
up  the  A and  B set  gates. 
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CHAPTER  4.  FEATURES 
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SECTION  1.  RECORD-CHECKING  (2740) 
INTRODUCTION 

• Data  is  checked  vertically  and  longitudinally. 

• Parity  errors  (VRC)  are  indicated  by  a hyphen 
printed  at  the  receiving  terminal . 

• Sending  terminal  starts  the  EOB-check. 

• Response  to  EOB-check  indicates  accuracy  of 
reception. 

Record-checking  is  a method  whereby  the  great 
majority  of  sending  and  receiving  errors  are  detected. 
Each  character  received  is  checked  vertically  for 
odd  parity  (vertical  redundancy  check);  the  entire 
message  is  checked  longitudinally  by  maintaining  an 
odd-even  count  of  each  bit  position  as  the  characters 
are  sent  (longitudinal  redundancy  check).  This  latter 
count  (LRC)  is  maintained  at  each  terminal.  The 
receiving  terminal's  response  to  periodic  sending- 
terminal  inquires  indicates  the  accuracy  of  data 
received. 

Vertical  Redundancy  Check  (VRC) 

VRC  uses  the  odd-bit  count  of  each  character 
received  to  test  the  accuracy  of  received  data.  If 
the  bit  count  of  a character  is  even,  the  gain  or  loss 
of  a bit  indicates  a wrong  character;  a hyphen  is 
printed  at  the  receiving  terminal  to  alert  the  operator 
that  an  error  has  occurred.  Furthermore,  an  error 
trigger  within  the  terminal  turns  on  to  later  advise 
the  sending  terminal  that  an  error  has  occurred. 

Longitudinal  Redundancy  Check  (LRC) 

LRC  uses  an  odd-even  count  of  bits  in  each  bit  posi- 
tion to  develop  a 7-bit  LRC-character.  This  character 
is  developed  in  the  sending  terminal  during  trans- 
mission. The  receiving  terminal  also  develops  an 
LRC-character  at  the  same  time. 

The  presence  of  a bit  within  the  LRC-character 
indicates  that  an  odd  number  of  bits  has  been  sent 
in  that  position;  the  absence  of  a bit  indicates  an 
even  number  of  bits  has  been  sent.  Because  the  same 
data  generates  the  LRC-character  at  both  terminals, 
the  characters  should  be  identical.  No  comparison 
between  the  LRC-characters  is  made,  however,  and 


no  LRC-error  can  be  recognized  until  an  end-of-block 
check  is  made. 

End-of-Block  ( EOB) 

During  the  sending  operation,  the  sending  terminal 
receives  no  indication  of  errors  received  at  the 
receiving  terminal.  Periodically,  the  sending 
terminal  operator  checks  the  receiving  terminal 
for  accuracy  of  reception.  This  check  is  accomplished 
by  pressing  the  EOB  key  on  the  I/O  keyboard.  Press- 
ing the  EOB  key  automatically  compares  the  LRC- 
characters  developed  at  each  terminal  and  checks  the 
'error'  trigger  at  the  receiving  terminal.  Any 
terminal  error  is  then  indicated  by  printing  a hyphen 
at  the  sending  terminal. 

Data  Flow 

When  a block  of  information  is  checked,  the  sending 
terminal  operator  performs  an  EOB-operation.  A 
(B)  character,  followed  by  the  LRC-character,  is 
sent  to  the  receiving  terminal.  The  LRC-characters 
are  then  compared  to  determine  whether  a longitudinal 
error  has  occurred. 

The  sending  of  the  (B)  character  places  the  sending 
terminal  into  transmit-LRC  mode.  In  transmit-LRC 
mode,  the  terminal  sends  the  LRC-character,  after 
which  the  sending  terminal  goes  into  receive-check/ 
answerback  mode.  In  this  mode,  the  Receive  light. 
Lock  light,  and  motor  are  on;  and  the  terminal  waits 
for  an  answer  from  the  receiving  terminal. 

The  receiving  terminal,  upon  reception  of  the  (B) 
character,  goes  into  receive-LRC  mode.  This  mode 
conditions  the  receiving  terminal  circuits  to  recognize 
the  next  character  as  an  LRC-character.  The  motor 
and  the  Receive  light  are  on,  and  the  parity-error 
circuit  is  inhibited.  The  circuit  is  inhibited  because 
the  LRC-character  can  correctly  have  either  an  odd 
or  even  bit  count.  Reception  of  the  LRC-character 
places  the  receiving  terminal  into  transmit-check/ 
answerback  mode.  In  this  mode,  the  received  LRC- 
character  is  compared  with  the  LRC-character 
developed  within  the  receiving  terminal.  If  the  char- 
acters do  not  compare,  the  'error'  trigger  turns  on, 
and  a hyphen  is  printed  at  the  receiving  terminal. 

The  condition  of  the  'error'  trigger  also  determines 
the  response  that  is  returned  to  the  sending  terminal. 
With  the  'error'  trigger  on,  a (N)  negative  response 
is  sent;  with  the  'error  trigger  off,  a (y)  positive  res- 
ponse is  sent.  In  either  case,  the  receiving  terminal 
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returns  to  receive-text  mode. 

The  sending  terminal,  meanwhile,  is  in  receive- 
check /answerback  mode.  If  a © is  received,  the 
terminal  returns  to  transmit-text  mode  and  trans- 
mission continues.  If  a code  other  than  a © is 
received,  the  terminal  prints  a hyphen,  rings  the 
alarm  bell,  and  shifts  to  transmit-text/lock  mode. 

In  this  mode,  the  keyboard  is  locked  and  the  Trans- 
mit light,  Lock  light,  and  motor  are  on.  The  lock 
condition  exists  until  either  an  EOT  or  restart 
operation  is  performed  at  the  sending  terminal.  The 
restart  operation  returns  the  terminal  to  transmit- 
text  mode.  The  EOT  operation  sends  a © and  places 
the  terminal  into  control-receive  mode. 


FUNCTIONAL  UNITS 
Parity  Error  (VRC) 

• The  'parity  error'  trigger  is  first  turned  on 
by  the  start  bit. 

• Each  data  bit  changes  the  state  of  the  'parity 
error'  trigger. 

• Stop  bits  are  not  checked. 

• The  'parity  error’  trigger  pn  at  the  end  of  a 
character  indicates  a parity  error. 

• A parity  error  turns  on  the  'parity  error  or 
not  S8'  latch. 

The  parity-error  circuit  is  used  only  in  receive  mode. 
The  'parity  error'  trigger  first  turns  on  when  the 
start  bit  arrives.  Each  succeeding  data  bit  turns  the 
'parity  error'  trigger  on  or  off.  When  a complete 
in-parity  character  is  received,  the  'parity  error' 
trigger  is  off.  When  a character  containing  a parity 
error  is  received,  the  'parity  error'  trigger  is  on. 

The  input  to  the  parity-error  circuit  is  the  output 
of  the  'S  register'  trigger,  'S8.'  'AND  1'  (Figure 
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4-1)  is  conditioned  by  'S8,'  'not  send,'  the  'parity 
error'  trigger  off,  and  'not  L'  ('not  L'  disables  the 
parity-error  circuit  when  the  LRC-character  is 
received).  'AND  2'  is  conditioned  by  'S8,'  'not  send,' 
and  the  'parity  error'  trigger  on.  If  the  'parity  error' 
trigger  is  off,  it  is  turned  on  by  the  next  bit;  if  the 
'parity  error'  trigger  is  on,  it  is  turned  off  by  the 
next  bit. 

The  parity  check  starts  when  the  start  bit  is 
received  by  the  S-register.  Because  the  'parity 
error'  trigger  is  first  turned  off  by  'S  register 
restore,'  the  receipt  of  the  start  bit  turns  the  'parity 
error'  trigger  on.  The  'parity  error'  trigger  flips 
back  and  forth  as  the  bits  are  received.  If  the 
received  character  is  in  parity,  the  'parity  error' 
trigger  will  be  off  at  stop-bit  time.  The  condition  of 
the  'parity  error'  trigger  is  tested  primarily  by 
'not  SO.'  'Not  SO'  signals  the  terminal  that  the  start 
bit  of  the  character  has  been  shifted  to  the  'SO' 
trigger  and,  therefore,  that  the  complete  character 
has  been  received.  Because  of  this  timing,  the  stop 
bit  is  not  included  in  the  parity  check. 

If  the  stop  bit  is  absent  from  the  character  (usually 
caused  by  line  trouble),  the  'S8'  trigger  is  off.  Be- 
cause the  stop  bit  turns  the  ' S8'  trigger  on,  the 
absence  of  a bit  in  'S8'  indicates  loss  of  the  stop  bit. 
Either  the  'parity  error'  trigger  on  or  the  absence 
of  a stop  bit  turns  on  the  'parity  error  or  not  S8' 
latch.  'Parity  error  or  not  S8,'  ANDed  with  'not  L' 
and  'receive  text,’  turns  on  the  'error'  trigger.  The 
'error'  trigger  is  tested  during  the  EOB-operation. 

Error  Trigger 

The  'error'  trigger  (Figure  4-1)  informs  the  terminal 
logic  whether  one  of  the  following  errors  has  occurred: 

1.  An  LRC-error 

2.  The  absence  of  a stop  bit 

3.  A parity  error 

4.  A 2B  overflow  reset 

5.  Incorrect  case 

The  condition  of  the  'error'  trigger,  when  sampled, 
indicates  an  error  to  the  terminal. 
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Figure  4-1.  Parity  and  Not  S8  Errors 
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LRC-Register 

• The  LRC-character  is  accumulated  in  the 
LRC-register. 

• Characters  enter  the  LRC-register  from  the 
IB- register. 

• All  text  characters  and  the  (B)  character 
form  the  LRC-character. 


In  the  sending  terminal,  the  check  character  is 
accumulated  and  sent.  In  the  receiving  terminal,  the 
check  character  is  accumulated  and  compared  with 
the  one  received  from  the  sending  terminal.  To 
compare  characters,  the  transmit  LRC-character 
is  entered  into  the  LRC-register.  All  triggers  that  are 
on  should  turn  off  and  none  should  turn  on.  If  any 
triggers  are  left  on,  'LRC  error'  comes  up(see  Figure 
4-2). 


• Comparing  is  accomplished  when  the  transmitted 
LRC-character  is  entered  into  the  LRC-register. 

• If  any  LRC-register  triggers  are  on  after  the 
comparison,  an  error  is  indicated. 

The  LRC-register  consists  of  seven  triggers 
(Figure  4-2),  one  for  each  data-bit  position.  The 
input  to  the  LRC-register  is  from  the  lB-register. 

Each  LRC-register  trigger  is  turned  on  or  off  by 
the  incoming  data  bit.  If  the  trigger  is  on,  it  turns 
off;  if  the  trigger  is  off,  it  turns  on.  Thus,  an 
account  of  each  data-bit  position  is  kept.  Figure  4-3 
shows  the  theory  of  LRC-register  operation.  Note 
that  if  an  odd  number  of  data  bits  input  to  an  LRC- 
register  trigger,  the  trigger  is  on  for  the  check 
character;  if  the  number  of  bits  is  even,  the  trigger 
is  off. 


Transmission  Characters 
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Figure  4-3.  LRC-Register  Operation 
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Control  of  the  LRC-register  is  shown  in  Figure 
4-4.  All  characters  sent  or  received  while  the  term- 
inal is  in  a "text"  mode  are  entered  into  the  LRC-reg- 
ister. In  transmit-text  mode,  when  'enter  serdes, ' 
•Cl,'  and  'time-out  1'  are  up,  the  'set  LRC'  trigger 
turns  on.  'Set  LRC'  gates  the  character  from  the  1B- 
register  to  the  LRC-register.  The  'set  LRC'  trigger 
then  gates  itself  off.  Another  AND,  conditioned  by 
'transmit  text,'  'enter  serdes,'  'Cl,'  and  'not  (B)  ,' 
also  turns  on  the  'set  LRC'  trigger.  'Not  @ ' pre- 
vents the  (D)  character  from  entering  the  LRC-register. 

In  receive-text  mode,  'receive  text,'  'Cl,'  and 
'not  2B  set,'  turn  on  the  'set  LRC'  trigger.  'Set 
LRC'  occurs  at  the  same  time  as  'IB  set.' 

The  LRC-register  is  reset  by  the  'reset  LRC' 
trigger.  The  trigger  turns  on  when  the  'L'  mode 
trigger  is  off  and  the  mode  changes.  The  'reset  LRC' 
trigger  then  turns  itself  off.  The  'L'  trigger  input 
allows  the  (B)  character  to  be  set  into  the  LRC-regis- 
ter. 


Mode  Triggers 


Three  mode  triggers  are  added  for  the  record- 
checking feature. 


The  terminal  mode  determines  the  action  the  terminal 
performs.  To  enable  the  terminal  to  change  to  the 
additional  modes  needed  for  the  record-checking 
feature,  the  'D,'  'F,'  and  'L'  mode  triggers  are 
added.  Figure  4-5  shows  all  the  mode  triggers  used 
with  the  record-checking  feature. 

The  terminal  mode  is  determined  by  various  com- 
binations of  mode  triggers  turning  on.  The  chart  at 
the  bottom  of  Figure  4-5  defines  the  mode  trigger/ 
triggers  that  turn  on  for  each  mode.  Control-receive, 
transmit-text,  and  receive-text  modes  are  the  same 
as  for  the  basic  terminal.  Transmit-LRC  mode 
causes  the  sending  terminal  to  send  the  contents  of 
the  LRC-register  (LRC- character)  to  the  receiving 
terminal.  Receive-LRC  mode  causes  the  receiving 
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terminal  to  accept  the  LRC-character  from  the 
sending  terminal  and  compare  it  with  the  one  the 
receiving  terminal  has  accumulated. 

If  the  two  check  characters  do  not  compare,  the 
'error'  latch  turns  on.  Transmit-check/answerback 
mode  causes  the  receiving  terminal  to  sample  the 
'error'  latch  and  to  return  the  result  ( © or  © )• 
to  the  sending  terminal.  Receive-c heck/answerback 
mv.de  causes  the  sending  terminal  to  accept  the  res- 
ponse character  and,  depending  upon  whether  a © 
or  © is  received,  to  go  into  either  transmit-text 
mode  or  into  transmit-text/lock  mode.  Transmit- 
text/lock  mode  holds  the  sending  terminal  in  a locked 
condition  until  the  operator  presses  the  Restart  key 
or  EOT  key.  Figure  4-6  shows  the  sequence  of 
operation  of  the  two  terminals. 

PRINCIPLES  OF  OPERATION 
Transmit  EOB-Character 


• Pressing  the  EOB  key  at  the  sending  terminal 
starts  the  operation. 

• The  © character  (A842C)  is  placed  into  the 
lB-register  by  'IB  generate'  and  'IB  set.' 

• From  the  lB-register  the  character  is  sent 
normally. 


• Sending  the  ©changes  the  terminal  to  transmit- 
LRC  mode. 

Sending  the  EOB-character  ( © ) is  much  the  same 
as  sending  the  bid  and  EOT  characters.  Pressing 
the  EOB  key  while  the  terminal  is  in  the  transmit- 
text  mode  turns  on  the  'EOB'  trigger  (IOP  4-Al).  The 
'EOB  gate'  trigger  interlocks  the  'EOB'  trigger  to 
ensure  that  a single  EOB-operation  is  performed 
regardless  of  the  length  of  time  the  EOB  key  is  held. 

EOB  coming  on  produces  'IB  generate.'  Because 
the  I/O  device  is  inactive  during  this  operation,  'IB 
generate'  is  required  to  place  the  © in  the  1B- 
register.  Similarly,  because  the  strobe  signal  is  not 
produced,  'IB  set'  must  be  developed.  'IB  generate' 
starts  the  control  clock,  producing  the  'IB  set'  pulse. 
'IB  generate'  and  'IB  set'  place  the  © into  the  1B- 
register.  From  the  lB-register,  the  © transfers 
to  the  S-register  and  is  sent  the  same  as  any  other 
character.  'IB  full'  conditions  'enter  serdes  gate' 
to  turn  on;  'enter  serdes  gate'  turns  on  'enter  serdes,' 
which  starts  the  transferring  sequence.  'Enter  serdes 
turns  off  the  'EOB'  trigger,  dropping  'IB  generate.' 
'EOB  gate'  turns  off  when  the  operator  releases  the 
EOB  key. 

While  the  © is  in  the  IB- register,  it  is  detected 
and,  with  'enter  serdes,'  turns  on  the  'end-of-state' 
latch  (IOP  4-B4).  The  'end-of-state'  latch  pre- 
vents the  reset  of  the  lB-register.  When  the  opera- 
tion is  completed,  the  'operate'  trigger  turns  off. 


TRANSMITTING  TERMINAL  RECEIVING  TERMINAL 


MODES 

A 

B 

D 

F 

L 

MODES 

A 

B 

D 

F 

L 

Control-Receive 

i 

1 

0 

0 

0 

^ 

Control-Receive 

i 

1 

0 

0 

0 

* 

i 

Transmit -Text 
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0 

0 

0 

Receive -Text 

0 

1 

0 

0 

0 

♦ 

* 

_L 

Transmit- IRC 

0 

1 

0 

1 

Receive -IRC 

0 

1 

0 

0 

1 

T 

T 

T 

Receive-Check  / Answerback 

1 

0 

1 

0 

0 



Transmi  t-Check /Answerback 

0 

1 

1 

0 

0 

See  Note  1 

♦ 

Transmit-Text  /Lock 

i 

0 

1 

1 

0 

Receive -Text 

0 

1 

0 

0 

0 

See  Note  2 

i 

£ 

— — ~ 

Transmit-Text 

0 

0 

0 

0 

Control-Receive 

V 

1 

0 

0 

0 

_L 

Control-Receive 

U 

1 

0 

0 

0 



Note  1:  Depending  on  response,  the  transmitting 
terminal  may  go  to  either  transmit-text/ 
lock  or  transmit-text  mode. 


Note  2:  From  transmit-text/lock  mode  the  transmitting 
terminal  may  go  to  either  transmit-text  mode 
(Restart  key  depressed)  or  to  control -receive 
mode  (EOT  key  depressed.) 


Figure  4-6.  Sequence  of  Mode  Operation,  Record-Checking 
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End  of  state  and  not  operate  ('EOS  and  not  O')  and 
' (B)  ' turn  on  the  'D'  and  'L'  mode  triggers 
(IOP  4-C5).  'A, ' 'D. ' and  'L'  mode  triggers  put  the 

terminal  into  transmit-LRC  mode.  'Mode  change' 
resets  the  (5)  from  the  terminal  registers. 


Transmit  LRC-Character 


• 'Transmit  LRC'  brings  up  the  'transmit 
answerback'  line. 

• 'Transmit  answerback'  and  'IB  empty'  start 
the  control  clock. 

• 'IB  set'  transfers  the  LRC-character  to  the 
IB- register. 

• 'IB  full'  is  forced  up  by  'parity  error  or  not 
S8.  ’ 

• The  LRC-character  is  placed  into  the  S- 
register  and  sent  normally. 

• Sending  the  LRC-character  changes  the  mode 
to  receive-c heck/answerback. 


The  change  to  transmit-LRC  mode  brings  the  'transmit 
LRC'  and  'transmit  answerback'  lines  up.  'Transmit 
answerback'  and  'IB  empty'  start  the  control  clock 
to  produce  the  'IB  set'  pulse.  'Transmit  LRC'  and 
'IB  set'  transfer  the  LRC-character  from  the  LRC- 
register  to  the  lB-register  (IOP  4-D2). 

After  the  LRC-character  transfers  to  the  1B- 
register,  the  'IB  full'  signal  must  be  produced  to 
transfer  the  character  to  the  S-register.  The  LRC- 
character  can  contain  any  bit  configuration,  including 
the  combination  in  which  all  lB-register  triggers 
are  off.  To  ensure  that  'IB  full'  is  brought  up  under 
this  condition,  the  'parity  error  or  not  S8'  latch  is 
turned  on  by  the  'IB  set'  pulse  (IOP  4-A3).  forcing  up 
'IB  full.' 

Transferring  the  character  to  the  S-register  is  done 
in  the  normal  manner,  as  is  the  actual  transmission. 

The  'end-of-state'  latch  is  turned  on  by  'transmit 
answerback'  ('transmit  LRC'),  'enter  serdes,'  and 
'Cl.'  When  character  time  is  completed,  'EOS  and 
not  O’  change  the  mode  from  transmit-LRC  to 
receive-check/answerback  by  turning  off  the  'L' 
mode  trigger  (IOP  4-C5).  The  sending  terminal  has 
now  sent  the  EOB-  and  LRC-characters  and  is  in 
receive-check/answerback  mode,  awaiting  a (y)  or 
(ft)  reply  from  the  receiving  terminal.  The  key- 
board is  locked. 


Receive  EOB-Character 

• The  (B)  character  is  received  normally  and 
puts  the  terminal  into  recti  .'e-LRC  mode. 

• '2B  inhibit'  prevents  the  transfer  of  the  (B) 
to  the  2B-register. 


The  EOB-eharacter  is  received  normally  by  the 
receiving  terminal  and  is  placed  into  the  IB-register. 
While  in  the  lB-register,  the  (3)  is  detected  and 
conditions  an  AND  to  turn  on  the  'L'  mode  trigger 
(IOP  5-A5).  'L'  on  puts  the  terminal  into  receive- 
LRC  mode,  conditioning  the  terminal  to  recognize 
the  next  character  as  the  LRC-character.  The  (B) 
is  added  to  the  LRC-register  to  complete  the 
receiving-terminal  LRC-character.  The  (5)  also 
brings  up  '2B  inhibit,'  which  prevents  the  transfer 
of  the  (B)  to  the  2B-register  and  the  I/O  device. 

Receive-LRC  mode  (1)  disables  the  parity-check 
circuit  for  the  LRC-character,  (2)  disables  the  IB 
OK  circuit  so  that  the  LRC-character  is  not  recog- 
nized as  a control  character  (the  LRC-character  cun 
be  any  bit  configuration),  and  (3)  forces  up  'invalid 
character'  to  prevent  a normal  '2B  set.' 

Receive  LRC-Charactcr 

• The  parity  circuit  is  disabled  for  the  LRC- 
character. 

• The  LRC-character  is  added  to  the  LRC- 
register  for  comparison. 

• Failure  to  compare  turns  on  the  'error' 
trigger. 

• The  'error'  trigger  is  sampled;  if  the  latch  is 
off,  the  mode  changes  directly  to  transmit- 
check/answerback;  if  the  latch  is  on,  the 
hyphen  prints  and  the  mode  changes  to 
transmit-check/answ'erback . 

The  LRC-character  is  received  and  loads  into  the 
lB-register.  When  'set  LRC'  comes  up,  the  LRC- 
character  is  added  to  the  LRC-register.  If  the  trans- 
mit and  receive  LRC-characters  are  the  same,  all 
LRC-register  triggers  turn  off.  This  results  in 
dropping  the  'LRC  error'  line  (IOP  5-C3).  If  an  LRC- 
error  has  occurred,  the  LRC-characters  do  not 
compare,  and  one  or  more  of  the  LRC-register 
triggers  remain  on.  The  'LRC  error'  line  remains 
up,  indicating  an  LRC-error. 

At  this  point  '2B  set'  is  brought  up.  This  is 
accomplished  by  forcing  the  'parity  error  or  not 
S8'  latch  up.  'L,'  'not  A,'  'not  2B  set,’  and  'Cl' 
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turn  on  the  'parity  error  or  not  S8'  latch.  'Parity 
error  or  not  S8'  and  other  conditions  shown  on 
(IOP  5-A2)  bring  up  '2B  set  set  gate, ' turning  on  the 
'2B  set'  trigger.  If  the  'LRC  error'  line  is  up, 

'2B  set'  turns  on  ihe  'error'  trigger.  The  'error' 
trigger  might  already  be  on  because  of  a previous 
error  (parity  error,  no  stop  bit,  incorrect  case, 
overflow  reset).  '2B  set'  also  turns  the  'end-of- 
state'  latch  on. 

If  the  LRC-characters  compare,  the  'error' 
trigger  does  not  turn  on;  the  terminal  goes  into 
transmit-check/answerback  mode.  If  the  'error' 
trigger  is  on,  a hyphen  is  printed,  and  the  terminal 
goes  into  transmit-check/answerback  mode.  The 
circuit  for  printing  the  hyphen  is  as  follows:  '2B 
inhibit'  prevents  normal  entry  to  all  2B-register 
triggers,  except  '2B1.'  '2B1'  is  blocked  by  'not  L.' 
Another  circuit,  however,  turns  on  the  '2B1'  trigger 
in  the  event  of  an  error  (IOP  5-B4).  This  line, 

'02B1,'  is  brought  up  by  '2B  set,’  the  ’L1  trigger 
on, ’receive  text,’  and  'Cl.'  The  B-bit  is  entered 
into  the  2B-register  and  a hyphen  is  printed. 

At  the  end  of  the  printing  operation,  the  'operate' 
trigger  turns  off  and  'EOS  and  not  O'  comes  up.  The 
'D'  mode  trigger  turns  on,  the  'L'  mode  trigger 
turns  off,  and  the  terminal  goes  into  transmit-check/ 
answerback  mode.  Depending  upon  the  state  of  the 
'error'  trigger,  the  receiving  terminal  now  returns 
either  a © or  © to  the  sending  terminal. 

Transmit-Check/Answerback 

• Puts  receiving  terminal  into  a sending 
condition. 

• Positive  response  ( © ) sent  if  'error' 
trigger  is  off. 

• Negative  response  ( © ) sent  if  'error'  trigger 
is  on. 

• After  sending  either  response,  the  terminal 
returns  to  receive-text  moc  e. 

Transmit-check/answerback  mode  places  the  receiv- 
ing terminal  into  a sending  condition.  Depending  upon 
the  condition  of  the  'error'  trigger,  a positive  or 
negative  response  returns  to  the  sending  terminal. 

The  'send'  line  is  brought  up  by  the  'D'  and  'B' 
mode  triggers.  The  'send'  line  starts  the  serdes 
clock  (IOP  6-C2),  allowing  the  response  character 
to  be  serialized  to  the  'serial  data  out'  line.  The 
terminal  now  enters  the  correct  response  character 
into  the  lB-register. 

If  the  'error'  trigger  is  off,  'IB  generate'  is 
brought  up  ^y  'D,'  'transmit  answerback,'  'not  L,' 


and  'not  error. ' 'IB  generate'  provides  gating  to 
the  '1B2, ' '1B4, ' '1B6, ' and  '1B7'  latches  and 
starts  the  control  clock.  The  control  clock  pulses 
bring  up  'IB  set.'  The  © (BA841)  is  entered  into 
the  IB- register.  Note  that  the  '1B4'  and  '1B7'  latches 
are  degated  by  'not  transmit  answerback';  therefore, 
for  a positive  response,  'IB  set'  turns  on  the  '1B1,' 

' 1B2, ' ' 1B3, ' 'IBS,'  and  '1B6'  latches.  '1B1'  is 
brought  up  by  'IB  set,'  'transmit  answerback,'  and 
'not  transmit  LRC,'  regardless  of  which  response 
is  sent. 

If  the  'error'  trigger  is  on,  'IB  generate'  does 
not  come  up.  The  control  clock  is  started  instead 
by  'not  C2,'  'transmit  answerback, ' 'D,'  and  'IB 
empty,'  which  condition  the  '0C1  gate'  line.  The 
control  clock  pulses  again  bring  up  'IB  set.'  But 
because  'IB  generate'  is  down,  only  the  '1B1' 
latch  turns  on,  and  the  © negative  response  is  sent. 

When  either  response  has  been  sent,  the  'operate' 
trigger  turns  off.  The  'end-of-state'  latch  was 
turned  on  by  'transmit  answerback,’  'Cl,'  and  'enter 
serdes. ' 'EOS  and  not  O, ' along  with  'transmit 
answerback'  and  'not  transmit  LRC,'  turn  the  'D' 
mode  trigger  off  (IOP  G-C4).  The  receiving  terminal 
now  returns  to  receive-text  mode , ready  to  receive 
data. 

Receive-Check/Answerback 

• The  EOB-check  response  is  received  in  the 
normal  manner. 

• A positive  response  ( © ) changes  the  mode 
to  transmit- text. 

• A negative  response  ( © ) prints  a hyphen 
and  changes  the  mode  to  transmit-text/lock. 

• No  response  causes  the  terminal  to  lock  in 
receive-check/answerback  mode. 

While  in  receive-check/answerback  mode,  the  send- 
ing terminal  receives  the  response  to  the  EOB-check 
from  the  receiving  terminal.  Reception  of  the  res- 
ponse character  occurs  in  the  normal  manner.  When 
the  response  character  is  in  the  lB-register,  the 
character  is  analyzed  to  determine  subsequent  action. 

The  © character  (BA821)  is  recognized  as  a . 

positive  response  and  brings  the  ' © ' line  up 
(IOP  7-A2).  A © character  turns  off  the  'D'  mode 
trigger,  which  places  the  terminal  into  transmit-text 
mode.  The  mode  change  resets  the  © from  the 
terminal  registers.  The  © is  not  printed  bec  ause 
the  mode  change  occurs  before  the  character  trans- 
fers to  the  2B-register. 

Any  other  response  character  is  recognized  as  a 
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not  © , or  negative  response.  This  results  in  the 
development  of  a '2B  set'  pulse.  'Not  © ' and 
’receive  answerback'  bring  up  '2B  inhibit,  'which 
blocks  all  normal  inputs  to  the  2B-register.  '2B1,' 
however,  is  turned  on  by  '2B  set'  and  'receive 
answerback'  (IOP  7-B3).  A B-bit  (hyphen)  is  entered 
into  the  2B-register  and  the  hyphen  is  printed. 

When  the  operation  is  complete,  the  'operate' 
trigger  turns  off.  (The  'end-of-state'  latch 
turned  on  when  '2B  set'  came  up.)  'EOS  and  not  O, ' 
'receive  answerback,'  and  'D'  mode  trigger  on, 
turn  on  the  'F'  mode  trigger. 

The  'A,'  'D, ' and  'F'  mode  triggers  (on)  develop 
transmit- text /lock  mode.  The  mode  change  resets 
the  © character  from  the  terminal  registers.  The 
terminal  keyboard  is  locked.  The  operable  control 
keys  are  the  EOT  and  RST  (restart)  keys.  If  the 
operator  presses  the  EOT  key,  the  terminal  goes  into 
control-receive  mode.  If  the  operator  presses  the 
Restart  key,  the  terminal  goes  into  transmit-text 
mode,  and  data  transmission  can  continue. 

It  is  possible  that  neither  a positive  nor  a negative 
response  is  received.  This  could  be  the  result  of  the 
receiving  terminal  being  off  at  the  time  the  EOB-eheck 
is  performed.  In  this  case,  the  terminal  remains 
in  receive-cheek/answerback  mode,  with  the  keyboard 
locked  until  the  Restart  key  or  EOT  key  is  pressed. 

Reverse  Transmission 

Terminals  connected  to  a multiplexer  are  equipped 
with  reverse  transmission.  Reverse  transmission 


causes  the  terminal  to  go  into  receive-text  mode  if 
a © is  received  in  place  of  the  response  character. 
The  circuit  is  shown  in  the  dotted  area  on  IOP  7. 

When  the  terminal  is  in  receivc-check/answerback 
mode  and  a © is  received  from  the  multiplexer,  the 
'B'  mode  trigger  turns  on,  and  the  'A'  and  'D'  mode 
triggers  turn  off. 

Restart 

• Returns  the  sending  terminal  to  transmit-text 
mode  following  an  error  rcsiwnse  from  the 
receiving  terminal. 

• Pressing  the  Restart  key  turns  on  the  'restart' 
trigger. 

• The  'restart'  trigger  gates  off  the  'D'  and  'F' 
mode  triggers. 

When  an  error  response  is  received  from  the  receiv- 
ing terminal,  the  sending  terminal  goes  into  transmit- 
text/lock  mode.  To  return  the  terminal  to  transmit- 
text  mode,  the  operator  must  press  the  Restart  key. 
When  the  operator  presses  the  Restart  key,  the 
'restart'  trigger  turns  on.  This  is  accomplished  by 
the  conditions  shown  in  Figure  4-7.  If  the  ’I)'  and 
'F'  mode  triggers  are  on  (transmit-text/lock  mode), 
the  'restart'  trigger  provides  a gate  to  turn  the 
triggers  off.  The  resulting  mode  change  then  turns 
rff  the  'restart'  trigger. 


BB011 


Figure  4-7.  Restart  Circuit 
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SECTION  2.  AUTOMATIC  EOB  (2740) 

• Record-checking  feature  is  a prerequisite. 

• Carrier-Return  key  generates  carrier- 
return  and  starts  EOB-sequence. 

• Check  switch  selects  auto-EOB  off,  terminal- 
to- terminal,  or  terminal-to-multiplexer. 

• A second  carrier-return  is  forced  by  a nega- 
tive response  to  EOB-check. 

• If  the  Auto-Check  switch  is  at  TERM,  the 
second  carrier-return  character  is  sent;  if 
the  Auto-Check  switch  is  at  MPLX,  the 
second  carrier-return  character  is  not  sent. 

The  automatic-EOB  feature  starts  the  EOB  checking 
sequence  whenever  the  operator  presses  the  Carrier- 
Return  key.  A switch  permits  the  terminal  operator 
to  select  any  one  of  three  auto-checking  modes:  OFF, 
TERM,  or  MPLX.  The  Check  switch  must  be  at 


either  TERM  or  MPLX  for  the  automatic-EOB  feature. 

Figure  4-8  illustrates  the  auto-EOB  function. 

When  the  terminal  is  in  transmit- text  mode  and  the 
Check  switch  is  at  TERM  or  MPLX,  a carrier-return 
started  by  the  terminal  operator  causes  a carrier- 
return  character  and  the  EOB-  and  LRC-characters 
to  be  sent.  The  LRC-character  is  sent  in  the  normal 
maimer , after  which  the  terminal  goes  into  receive- 
check/answerback  mode.  If  a (Y)  answerback  is 
received,  the  terminal  goes  into  transmit-text  mode. 

If  a ® answerback  is  received,  a hyphen  is  printed 
to  indicate  the  error  response,  and  the  terminal 
goes  into  transmit-text/lock  mode. 

If  a restart  is  initiated  by  the  operator,  the  terminal 
goes  into  transmit-text  mode;  and  a second  carrier- 
return  is  performed.  The  second  carrier-return, 
which  occurs  only  when  there  is  an  error  response 
to  the  EOB-check,  synchronizes  the  communicating 
terminals  to  print  subsequent  data  from  the  left 
margin.  The  second  carrier-return  character  is 
sent  if  the  terminal  is  connected  to  another  terminal 
(TERM);  the  carrier-return  is  not  sent  if  the  terminal 
is  connected  to  a multiplexer  (MPLX). 
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When  the  operator  presses  the  Carrier-Return  key 
the  I/O-transmit  contacts  are  strobed,  transferring 
the  carrier-return  character  to  the  lB-register. 

The  carrier-return  code  is  detected  and  brings  up 
the  'carrier  return  code'  line  (Figure  4-9).  The 
carrier- return  character  is  sent  normally  as  the 
carrier-return  function  is  performed. 

The  'auto  EOB'  trigger  must  turn  on  in  order  to 
generate  the  EOB-character.  'CR  code'  — ANDed 
with  'auto  check,'  'TT2,'  'not  auto  EOB,'  'enter 
serdes,'  and  'C2'  — turns  on  the  'auto  EOB'  trigger. 
'Auto  Check'  is  active  when  the  check  switch  is  at 
TERM  or  MPLX.  'Auto  EOB'  brings  up  'EOB  gate,' 
which  turns  on  the  'EOB'  trigger  and  starts  the 
normal  EOB/LRC  transmit  sequence. 

After  sending  the  LRC-character , the  terminal 
goes  into  receive-check/answerback  mode,  awaiting 
a response  from  the  receiving  terminal.  If  a (Y) 
response  is  received,  the  terminal  goes  into  transmit- 
text  mode.  The  mode  change  resets  the  'auto  EOB' 
trigger. 

If  the  response  is  not  a (Y)  , the  terminal  prints 
a hyphen  and  goes  into  transmit-text/lock  mode. 


When  the  operator  presses  the  Restart  key,  the  ' 

terminal  goes  into  transmit-text  mode;  and  a second 
carrier-return  is  performed.  The  second  carrier- 
return  is  caused  by  the  'force  CR'  latch.  'Receive 
answerback'  and  '2B  set,'  the  same  conditions  that 
cause  the  hyphen  to  print,  turn  on  the  'force  CR' 
latch.  'Force  CR,'  ' ANDed  with  'TT2'  (comes  up 
when  the  Restart  key  is  pressed)  and  'not  I/O  cycle,' 
pick  the  carrier-return  magnet,  performing  the 
carrier-return. 

'Strobe'  transfers  the  carrier-return  character  to  . ] 

the  lB-register;  if  the  Auto-Check  Switch  is  at  TERM, 
the  character  is  sent.  If  the  Check  switch  is  at 
MPLX,  'Cl  gate'  is  blocked  (see  Figure  4-9),  preventing 
the  carrier-return  character  from  transferring  to  the 
S-register.  The  'auto  EOB'  trigger  is  reset  by  'TT2,' 

'auto  EOB,'  CR  code,'  and  'C2.'  The  'auto  EOB' 
trigger  off  and  the  'CR  code'  reset  the  'force  CR' 
latch. 

If  the  operator  presses  the  EOT  key  instead  of  the 
Restart  key,  the  terminal  goes  into  control-receive 
mode.  The  'auto  EOB'  trigger  is  then  turned  off  by 
'not  B.' 


Figure  4-9.  Automatic  EOB 
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SECTION  3.  DIAL-UP  (2740) 

• Allows  Western  Electric  103A  (or  equivalent) 
to  connect  terminal  to  common-carrier 
communication  system. 

• Terminal  is  disconnected  from  system  when 
Dial-Disconnect  key  is  pressed. 

The  dial-up  feature  permits  the  2740  terminal 
to  use  the  Western  Electric  103A  data  set  (or 
equivalent).  This  data  set  allows  the  terminals  to 
communicate  over  the  common-carrier  network 
(normal  dial-telephone  service).  The  terminal 
operator  simply  dials  the  telephone  number  of  the 
terminal  or  multiplexer  with  which  communication  is 
desired;  once  the  connection  is  established,  messages 
can  be  sent  or  received.  When  carrier  is  received 
from  the  data  set  while  the  terminal  is  in  control- 
receive  mode,  the  Dial-Connect  light  indicates  to  the 
operator  that  a connection  has  been  established. 

Figure  4-10  shows  the  interface  from  the  terminal 
to  the  103A  data  set.  Note  that  most  interface  lines 
are  similar  to  those  used  by  other  line  adapters.  One 
difference  is  that  the  ’clear  to  send'  line  is  brought 
up  when  'send'  ('request  to  send')  comes  up.  For  an 
explanation  of  these  common  lines,  see  Terminal  To 
Line  Adapter  Interface. 


TERMINAL 


ADAPTER 


1 03 A OR  EQUIVALENT 


Serial  Data  Out  \. 

rc7! 

\ BA  Transmitted  Data 



Serial  Data  In  / 

/ 

/ BB  Received  Data 



Data  Set  Reody  / 

p=j 

\ 

/ CC  Data  Set  Reody 



Carrier  / 

V 

/ CF  Data  Carrier  Detect 

Send  \. 

V 

\ CD  Data  Terminal  Ready 

/ 

Clear  To  Send  / 

\ 

Data  Terminal  Ready  \ 

fFl 

— — 

/ 

ADAPTER  CARDS 


Poeition  BIK4 
Cord  No.  3562 


BIL4 

356) 


The  following  "handshaking"  procedure  establishes 
a connection  to  another  terminal  or  multiplexer  data 
set. 


Originating  Data  Set 
Lift  receiver  and  dial.  *■ 


Receive  F2M.- 


Answering  Data  Set 
Answer.  * 

Auto  answer  or  press 
data  button.*  (103A 
goes  into  and  remains 
in  data  mode  if  'data 
terminal  ready'  is  up 
and  remains  up.) 

Wait  1.5  seconds  for 
toll  billing. 

* 

Turn  on  F2M  (answer 
carrier  tone). 


Push  data  button.  * 

\ 

Wait  150  milliseconds; 
monitor  F2M. 

Unclamp  'receive  data' 
line.  j 

Wait  1.5  seconds  (remove 
echo  suppressors). 

Turn  on^  F1M.  

I 

Wait  200  milliseconds  (turn- 
around time). 

* 

Bring  up  'data  carrier  detect' 
and  'clear  to  send.' 


Figure  4-10.  Dial-Up  Interface  (103A) 


Receive  F1M. 

* 

Wait  150  milliseconds 
monitor  F1M. 

\ 

Unclamp  'receiver 
data'  line. 

\ 

Wait  200  milliseconds 
(turn-around  time). 

Bring  up  'data  carrier 
detect'  and  'clear  to 
send.' 


Once  the  connection  is  established,  the  terminal 
operates  point-to-point. 


♦Operator  action 
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Dial-Disconnect 

Because  a charge  is  made  for  the  common-carrier 
line  only  during  the  time  it  is  in  use,  the  terminal 
should  be  disconnected  from  the  communication  line 
when  data  cannot  be  sent  or  received.  Therefore, 
the  status  of  the  terminal  controls  the  data  set.  A 
loss  of  terminal  status  disconnects  the  terminal  from 
the  communication  line.  The  disconnection  is  caused 
by  the  terminal  dropping  'data  terminal  ready,'  which 
signals  the  data  set  to  disconnect.  The  terminal  is 
also  disconnected  if  the  operator  presses  the  Dial- 
Disconnect  key  on  the  I/O  keyboard. 


I 


A special  feature  is  available  from  the  common 
carrier  that  permits  both  ends  of  the  communication 
line  to  be  disconnected  when  'data  terminal  ready' 
drops.  This  feature  requires  no  changes  to  the 
terminal. 

The  condition  of  'data  terminal  ready'  is  determined 
by  both  the  condition  of  the  'status'  trigger  and  the 
'dial  disconnect'  latch  (see  Figure  3-17).  If  the 
'status'  trigger  is  off  (lack  of  paper,  local  mode,  or 
loss  of  data-set  status)  'data  terminal  ready'  drops. 
Turning  on  the  'dial  disconnect'  latch  (operator 
pressing  the  Dial-Disconnect  key)  also  drops  'data 
terminal  ready.' 


4-16  (11/66) 


SECTION  4.  TRANSMIT  CONTROL  (27  40) 

• Allows  a computer  to  control  the  sending  or 
receiving  status  of  the  terminal. 

• The  terminal  goes  into  receive  mode  when  a 

is  received. 

• The  terminal  goes  into  transmit  mode  when  a 
2-character  sequence  (slash-space)  is 
received. 

• If,  during  a period  of  15  seconds,  no  key  is 
pressed,  the  'time-out  15'  latch  turns  on, 
causing  the  terminal  to  go  into  control- 
receive  mode. 

The  transmit-control  feature  allows  a computer  to 
control  the  sending  or  receiving  status  of  a terminal. 
The  dial-up  feature  is  a prerequisite  for  this  feature. 
The  terminal  goes  into  receive  mode  when  the  multi- 
plexer sends  a (D)  character.  This  operation  is 
identical  to  basic  terminal  operation  and  is  accomp- 
lished in  the  same  manner. 

The  terminal  goes  into  transmit  mode  when  the 
multiplexer  sends  a special  2-character  sequence 
(Figure  4-11).  This  sequence  consists  of  a slash 
(/)  followed  by  a space.  Receipt  of  this  2-character 
sequence  places  the  terminal  into  transmit  mode  and 
automatically  causes  a (B)  character  to  be  returned 
to  the  multiplexer.  Once  the  terminal  is  in  either 
transmit  or  receive  mode,  it  operates  the  same  as 
a basic  terminal. 

The  following  explains  how  the  terminal  goes  into 
transmit  text  mode  (IOP  8).  The  operation  begins 
when  the  slash  is  received  by  the  terminal.  The 
slash  is  received  in  the  normal  manner,  is  detected, 
and  turns  on  the  'F'  mode  trigger.  Turning  the  'F' 
mode  trigger  on  (with  the  'A'  and  'B'  mode  triggers 
already  on)  puts  the  terminal  into  intermediate 
control-receive  mode,  which  conditions  the  terminal 
to  receive  the  space  character.  The  space  charac- 
ter is  also  received  normally  and  is  detected  by  an 
AND.  The  output  of  the  AND,  'space,'  goes  to 
several  AND's  shown  on  IOP  8-C3.  'Space'  and 


'intermediate  control  receive'  turn  off  the  'F'  and 
'B'  mode  triggers  and  turn  on  the  'bid'  trigger. 

This  places  the  terminal  into  transmit  mode  and 
causes  a @ character  to  be  sent.  When  the  (§) 
is  sent,  (1)  the  alarm  bell  rings,  (2)  the  motor 
turns  on,  and  (3)  the  keyboard  unlocks.  If  the 
second  character  is  not  a space,  the  'F'  trigger 
turns  off  and  the  terminal  returns  to  control-receive 
mode. 

When  the  terminal  is  in  transmit  mode  and  the 
operator  does  not  press  any  key  for  15  seconds,  the 
terminal  returns  to  control-receive  mode.  IOP  8-D3 
shows  the  circuit.  'Not  IB  generate,'  'send,'  'not 
strobe  O,'  'not  operate,'  and  'IB  empty'  condition 
an  AND.  This  AND  indicates  that  no  operation  is 
taking  place.  The  output  of  the  AND  enters  a 15- 
second  time  delay.  If  no  operation  occurs  for  15 
seconds,  the  time  delay  times  out,  and  its  output 
turns  on  the  'time-out  15'  latch.  The  output  of  the 
latch  turns  on  the  'B'  mode  trigger  and  blocks  an 
AND  to  the  input  of  the  'strobe  O'  trigger  (to  pre- 
vent further  operations).  The  control  clock  must 
run  in  order  to  generate  pulses  to  change  the  mode. 
The  control  clock  is  gated  on  by  the  'Cl  gate. ' The 
conditions  to  bring  up  this  line  are  'multiplexer 
transmit  control,'  'not  garble,'  'not  Cl,'  and  time- 
out 15'  latch  on.  Transmission  with  the  transmit- 
control  feature  is  ended  normally  by  sending  a (C) 
character. 

A 2-position  switch  is  mounted  on  the  side  of  the 
terminal.  This  switch  can  be  in  either  the  MTC 
(multiplexer  transmit  control)  or  the  OFF  position. 
While  at  OFF,  the  terminal  operates  normally, 
except  that  the  time-out  15  feature  is  retained. 

Any  telephone  in  the  country  can  call  a terminal 
and  be  connected.  Therefore,  the  terminal  must 
not  become  tied  up  if  a non  data-type  telephone  makes 
a connection.  Only  a data  set  or  modem  is  capable 
of  generating  carrier;  a standard  telephone  is  not. 
Note  on  IOP  8-El  that  an  AND  inputs  to  the  'time-out 
15'  latch,  the  conditions  of  which  are  'data  set 
ready'  and  'not  carrier.'  If  'data  set  ready'  is  up 
and  no  carrier  is  received  for  15  seconds,  the 
'time-out  15'  latch  turns  on.  'Time-out  15'  and 
'not  carrier'  cause  a dial-disconnect  to  disconnect 
the  data  set  from  the  common-carrier  lines. 
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Transmit- Control  Sequence: 

MPLX  / Space 

TERM  (0)  Text  © 


Receive  Lt 
On 


Intermediate 
_ Control  ^ 

Receive  ® 

Mode  f 


Ye*  Receive  No  / 
I N.  Space  \ 


Transmit  Lt 
On 


Tronsmit- 
- Text  A 

Mode 


Encode  and 
Transmit 


Ring  Bell, 
Motor  On, 
Keybd  Unlocks 


Time  Out 

\ ? / 


/'Press  \ 
Dial  N 
Disconnect . 
\ ?/ 


Initiate 

Dial 

Disconnect 


' Dial  N 
Disconnect 
\ P.med/ 


Figure  4-11.  Transmit  Control  Flowchart 


Motor  On 
Keybd  Unlocks 


Check 

Loop 

Operation 


Standby  Lt 
v On 


Receive  Lt 
^ On 


Normal 

Typing 

Operation 


Initiate 

Dial 

Connection 


Receive- 
Text  B 
Mode 


Receive  © 
Or  Lose 
Status 


Transmit  Lt 
On 


Transmit- 

Text 

A 

Mode 

Motor  On, 

Unlock 

Keybd 
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SECTIONS.  STATION  CONTROL  (2740) 


INTRODUCTION 

• Allows  more  than  one  terminal  to  be  connected 
to  a computer  by  a single  communication  line. 

• A terminal  is  addressed  to  receive  data. 

• A single  terminal,  a group  of  terminals,  or 
all  terminals  on  the  communication  line  can 
be  addressed. 

• A terminal  is  polled  to  send  data. 

• Only  one  terminal  is  polled  at  a time. 

The  station-control  feature  permits  more  than  one 
terminal  to  be  connected  to  a computer  (via  a multi- 
plexer) by  means  of  a single  communication  line 
(Figure  4-12).  A single  communication  line  greatly 
reduces  the  cost  of  communication  facilities  to  the 
customer.  In  order  for  terminals  to  communicate 
with  the  computer  without  contention  (more  than  one 
terminal  attempting  to  use  the  communication  line  at 
the  same  time),  a special  addressing  and  polling 
scheme  is  used. 

Addressing  is  preparing  a terminal  or  group  of 
terminals  to  receive  data. 

Polling  is  informing  an  individual  terminal  that  it 
alone  can  send  data.  Each  terminal  is  polled  in  a 
predetermined  order  that  is  controlled  by  computer 


| 2740 

| 2740 

Terminal  Address 

A Space 

B Space 

C Space 

D Space 

Group  Address 

G Space 

G Space 

H Space 

H Space 

All-Call  Address 

/ Space 

/ Space 

/ Space 

/ Space 

* Group  Master 

**  All-Call  Master 


Figure  4-12.  Station  Control,  Terminal  Configuration 


programming.  To  send  data,  the  operator  presses 
the  Bid  key  before  the  next  poll.  When  polled,  the 
terminal  goes  into  transmit-text  mode;  the  operator 
can  then  send  a message. 

Addressing  and  polling  are  accomplished  by  send- 
ing a special  sequence  of  characters  to  the  terminal 
(Figure  4-13).  Note  that  the  (§),©.(§),  and 
@ characters  are  the  same  as  used  in  other 
terminal  operations.  The  (S)  (comma,  A821C) 
identifies  the  addressing  operation. 

Each  terminal  is  assigned  three  addresses:  an 
individual  terminal  address,  a group  address,  and 
an  all-call  address  (Figure  4-12).  The  terminal 
address  consists  of  an  alphabetic  character  and  a 
space.  The  terminal  address  is  used  for  both  polling 
and  addressing,  and  identifies  each  terminal.  A 
group  address,  which  also  consists  of  an  alphabetic 
character  and  a space,  is  assigned  to  two  or  more 
terminals.  Both  terminal  and  group  addresses  are 
wired  into  the  terminal  (using  jumpers)  by  the 
Customer  Engineer.  The  group  address,  used 
only  for  addressing,  allows  all  terminals  in  the 
addressed  group  to  receive  the  computer  message. 
The  all-call  address  (not  wired)  is  a slash  (/)-space, 
and  enables  all  terminals  on  the  communication  line 
to  receive  the  computer  message. 

When  either  a group  or  all-call  address  is  used, 
one  terminal  in  the  group  is  assigned  the  role  of 
master  (all  others  being  slaves).  For  the  all-call 
address,  only  one  terminal  on  the  communication 
line  is  designated  master.  For  the  group  address, 
one  terminal  in  each  group  is  designated  master. 

A master  is  designated  by  Customer-Engineer 
wiring  (using  jumpers).  The  all-call  or  group 
master  responds  to  the  addressing  sequence  by  in- 
forming the  multiplexer  of  the  status  of  the  terminal. 
Only  the  status  of  the  master  terminal  is  sent  to  the 
multiplexer;  if  a slave  terminal  does  not  have  status, 
the  terminal  does  not  receive  the  message. 


ADDRESSING 


MPLX  To  TERM  © © £hor  Space  @ Receive  Text  © 

TERM  To  MPLX  ® or  ® 


IMPIX  To  TERM  © Space 


TERM  To  MPLX 


Transmit  Text 


Figure  4-13.  Addressing  and  Polling  Character  Sequence 
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Addressing  Mode  Sequence 

Terminal  operation  with  station  control  is  dependent 
upon  the  terminal  mode  (Figure  4-14).  The  terminal 
is  first  placed  in  text  non-selected  mode  when  power 
comes  up.  In  text  non-selected  mode,  only  receipt 
of  a © can  cause  a mode  change.  The  © places 
the  terminal  in  control-receive  mode.  In  control- 
receive  mode,  the  terminal  can  recognize  a © , 

© , or  any  alphabetic  address-character.  Because 
an  addressing  sequence  is  being  received,  the  next 
character  received  is  the  © . The  © indicates 
that  the  terminal  is  being  addressed  (not  polled)  and 
places  the  terminal  in  control-address  mode.  In 
control-address  mode,  the  terminal  can  recognize 
a © , © , terminal  address,  group  address,  or 
an  all-call  address.  This  explanation  assumes  that  a 
terminal  address  is  being  received. 

Terminal  Address 


The  terminal  address  is  recognized  and  places  the 
terminal  in  control-address/selected  mode.  Only 
the  terminal  that  is  wired  for  the  received  address- 
character  changes  mode;  unselected  terminals  remain 
in  control-address  mode  until  either  a © or  © is 
received. 

The  next  character  in  the  addressing  sequence 
is  the  space.  The  space  character  causes  the  terminal 
to  go  into  transmit-status/'answerback  mode.  In  this 
mode,  the  status  of  the  terminal  is  checked  and  a 
response  returns  to  the  multiplexer  in  the  form  of  a 
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Figure  4-14. 


Addressing,  Mode  Sequence 
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© or  © character.  The  ® indicates  to  the 
multiplexer  that  the  terminal  does  not  have  status 
and  that  the  computer  message  should  not  be  sent. 

The  alarm  bell  rings  to  notify  the  operator  that  the 
terminal  was  addressed. 

If  a © is  sent  by  the  terminal,  status  is  indicated, 
and  the  multiplexer  can  send  its  message.  Sending 
the  © places  the  terminal  into  control-selected 
mode.  In  this  mode,  the  terminal  waits  for  the  first 
character  ( ® ) of  the  message.  (The  multiplexer 
can  send  a © , in  which  case  the  terminal  goes  into 
control-receive  mode. ) Receipt  of  the  © places  the 
selected  terminal  into  receive-text  mode  and  the 
unselected  terminals  into  text  non-selected  mode. 
Should  the  terminal  lose  status  during  the  message, 
the  terminal  is  returned  to  text  non-selected  mode. 

When  the  message  is  completed,  the  multiplexer 
sends  a © , which  informs  the  terminal  that  the 
message  is  completed  and  causes  the  terminal  to  go 
into  control-receive  mode. 


Group  or  All-Call  Address 

When  a group  or  all-call  address  is  received,  the 
sequence  up  to  control-address  mode  is  the  same 
as  for  the  terminal  address.  In  control-address 
mode,  however,  the  group  or  all-call  address  is 
recognized  by  more  than  one  terminal.  Only  the 
master  terminal  can  send  an  answerback;  all  other 
terminals  (slaves)  must  not  send  an  answerback. 

The  master  of  the  group  performs  exactly  as  when 
an  individual  terminal  address  is  received.  All 
other  terminals  become  slaves  and  perform  differently. 

While  in  control-address  mode,  the  status  of  the 
slave  terminal  is  checked.  If  the  terminal  has 
status,  the  terminal  goes  into  control-address/ 
selected-slave  mode;  if  the  terminal  does  not  have 
status,  the  terminal  remains  in  control-address 
mode  and  is  inactive  until  either  a © or  © is 
received,  at  which  time  the  terminal  goes  into 
either  text  non-selected  or  control-receive  mode. 

Polling- Mode  Sequence 

As  in  addressing  the  terminal  is  first  placed  in  text 
non-selected  mode  when  power  comes  up  (Figure 
4-15).  Receipt  of  the  © in  the  polling  sequence 
places  the  terminal  into  control-receive  mode. 

As  in  addressing,  a © , © , © or  addressing 
character  can  be  received  in  control-receive  mode. 
Because  this  is  a polling  operation,  the  character 
received  is  an  address  character.  The  address 
character  places  the  terminal  into  intermediate- 
polling mode. 

In  intermediate-polling  mode,  the  bid  circuit  is 
checked  to  see  whether  the  Bid  key  has  been  pressed. 
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text  (Bid  key  pressed) . 

Figure  4-15.  Polling,  Mode  Sequence 

When  the  space  is  received  and  the  Bid  key  has 
been  pressed,  the  terminal  goes  into  transmit-text 
mode.  A (5)  is  returned  to  the  multiplexer.  The 
operator  can  then  send  the  message.  If  the  Bid  key 


has  not  been  pressed,  the  terminal  goes  into  transmit- 
poll/answerback  mode.  A (N)  is  sent  to  notify  the 
multiplexer  that  the  terminal  has  no  message.  The 
terminal  then  returns  to  control-receive  mode. 

When  the  operator  finishes  the  message,  he 
presses  the  EOT  key  to  send  a (c)  and  return  the 
terminal  to  control-receive  mode.  The  terminal  is 
now  available  to  be  polled  or  addressed. 

FUNCTIONAL  UNITS 

Garble 

When  the  terminal  is  first  turned  on,  it  can  receive 
data  in  mid-character  (garble).  If  this  occurs,  the 
terminal  might  interpret  the  incomplete  character(s) 
as  a valid  control  character.  Furthermore,  the 
terminal  might  achieve  a status  that  would  interfere 
with  proper  operation  of  the  line.  In  order  to  pre- 
vent the  unpredictable  effects  of  garble,  the  terminal 
is  prevented  from  responding  to  line  data  for  15 
seconds  after  power  is  turned  on.  Within  15  seconds, 
the  'SO'  and  'S8'  relationship  to  the  start  and  stop 
bits  of  the  received  character  is  correct. 

When  power  first  comes  up,  the  'power  on  reset' 
line  turns  on  the  two  garble  triggers  (Figure  4-16). 

The  garble  circuit  (1)  blocks  the  'IB  set'  line, 

(2)  prevents  recognition  of  a character  as  a parity  error 


Block  IB  Set 
(AA 141) 


Block  Parity 
Error  or  Not  S8 
(BB021) 


Block  Control 
Clock  (AA3II) 


Block  Strobe  O 
Set  Gate 
(AA  1 1 1) 


Bring  up  Sat 
Control  Receive 
(AA3 1 1) 


Figure  4-16.  Garble  and  Time-Out  15 
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or  not  S8  error  (no  stop  bit),  and  (3)  prevents 
operation  of  the  control  clock.  The  output  of  the 
garble  circuit,  ANDed  with  'not  repeat'  and  'not 
power  on  reset,'  starts  a 15-second  time  delay. 
Fifteen  seconds  after  the  time  delay  is  conditioned, 
the  'time-out  15'  latch  turns  on.  The  output  of  the 
'time-out  15'  latch,  ANDed  with  'not  Cl'  and  'not 
C2,'  turns  off  the  'garble  2'  trigger  (see  Figure  4-16). 
The  'garble  2'  trigger  turns  off  the  'garble  1'  trigger 
and  the  'time-out  15'  latch,  allowing  the  terminal  to 
receive  data. 

Time-Out  15 


The  time-out  15  circuit  (see  Figure  4-16)  operates  the 
same  as  in  transmit  control.  Its  purpose  is  to  return 
the  terminal  to  control-receive  mode  if  more  than 
15  seconds  elapse  between  depressions  of  the  I/O- 
device  keys. 

PRINCIPLES  OF  OPERATION 
Addressing 

• © places  the  terminal  into  control-receive 
mode. 

• (S)  places  the  terminal  into  control-address 
mode. 

• Address  character  places  the  selected  terminal 
into  control-address/selected  mode;  unselected 
terminals  remain  in  control-address  mode. 

• Space  character  places  the  selected  terminal 
into  transmit-status/answerback  mode. 

• (D)  places  the  selected  terminal  into  receive- 
text  mode. 

The  terminal  is  first  placed  into  text  non-selected 
mode  when  power  comes  up  (Figure  4-17).  The 
terminal  waits  in  text  non-selected  mode  until  the 
addressing  sequence  begins.  When  the  © is 
received  and  detected  in  the  lB-register,  the 
terminal  goes  into  control-receive  mode.  '© ',  'not 
send,'  and  'not  operate'  condition  'set  control 
receive.'  which  brings  up  the  'E  reset  gate'  and 
'set  text  non-selceted'  lines  (ioP  9-A3).  'Set  text 
non-selected'  turns  on  the  'A'  and  'B'  mode  triggers 
and  turns  off  the  'D'  and  'F'  mode  triggers.  In 
addition,  'set  text  non-selected'  attempts  to  turn  on 
the  'E'  mode  trigger;  but  because  the  'E'  reset 
gate'  is  applied  at  the  same  time,  the  'E’  trigger 
remains  off.  The  terminal  is  now  in  control- 
receive  mode,  awaiting  reception  of  the  (^charac- 
ter. 


The  (|)  is  received  and  detected  in  the  lB-register, 
bringing  up  ’A  reset  gate'  (IOP  9-B4),  which  places 
the  terminal  into  control-address  mode.  The  recep- 
tion of  the  (S)  character  determines  whether  the 
operation  is  to  be  addressing  or  polling.  While  the 
terminal  is  in  control-address  mode,  a (B)  , © , 
terminal  address,  group  address,  or  all-call 
address  can  be  received. 

If  the  all-call  address  (/)  is  received,  the  opera- 
tion is  as  follows:  The  'F  set  gate'  line  comes  up, 
and  the  terminal  goes  into  control-address/selected 
mode  (IOP  9-B4).  The  conditions  that  bring  up  'F 
set  gate'  are  detection  of  the  slash  character,  IB 
OK,  and  control-address  mode.  While  the  terminal 
is  in  control-address  mode , it  is  necessary  to 
determine  whether  the  terminal  is  a master  or  a 
slave.  If  the  terminal  is  a master,  only  'F  set 
gate'  comes  up.  If  the  terminal  is  a slave.  'B 
reset  gate'  and  'F  reset  gate'  come  up.  Whether 
the  terminal  is  a master  or  a slave  depends  upon 
whether  the  all-call  jumper  (IOP  9-C2)  is  wired. 

If  the  jumper  is  wired,  the  terminal  goes  into 
control-address/selected  mode.  If  the  jumper  is  not 
wired,  the  terminal  goes  into  control-address/ 
selected- slave  mode.  (The  difference  between  the 
master  and  slave  modes  is  that  for  the  master,  the 
'B'  mode  trigger  is  on;  for  the  slave,  it  is  off.) 

If  the  group  address  is  received,  the  proceeding 
operation  repeats.  Again,  it  must  be  determined 
whether  the  terminal  is  a slave  or  a master. 

Although  different  circuits  are  used,  the  master  is 
determined  in  the  same  way  (IOP  9-C2). 

If  the  terminal  address  is  received,  no  slave  or 
master  determination  is  necessary;  the  terminal 
always  reacts  as  a master.  As  with  the  group  or 
all-call  masters,  'F  set  gate'  comes  up. 

While  the  terminal  is  in  control-address/sclected 
mode,  the  space  character  is  received  in  the  1B- 
register.  'Space,'  'B,'  and  control-address/selected 
mode  (IOP  9-E3)  bring  up  'A  set  gate. ' putting  the 
terminal  into  transmit-status/answerback  mode. 

In  control-address/selected  mode,  the  terminal  can 
receive  a ® or  © . If  a ® is  received,  the 
terminal  returns  to  text  non-selected  mode  (IOP  9-A2). 
If  a © is  received,  the  terminal  returns  to  control- 
receive  mode  (IOP  9 A2).  If  a character  other  than 
a space,  (0)  , or  © is  received,  the  'F  reset 
gate'  and  'B  set  gate'  lines  come  up  (IOP  9-E4)  to 
return  the  terminal  to  control-address/selected 
mode. 

Transmit-Status/Answerback 

• Terminal  with  status  sends  a (Y)  . 

• Terminal  without  status  sends  a (N)  . 
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Addressing  Sequence: 
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Station  Control  Flowchart 
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With  the  terminal  in  transmit-status/answcrback 
mode,  the  individual  terminal  (terminal  address)  or 
the  master  (all-call,  group  address)  checks  its  status 
and  returns  an  answer  to  the  multiplexer.  If  the 
terminal  has  status,  a © is  loaded  into  the  1B- 
register  and  sent  to  the  multiplexer.  If  the  terminal 
does  not  have  status,  a ® is  loaded  into 
IB  and  sent. 

Transmit-status/answerbaek  mode  actually  places 
the  terminal,  which  previously  was  in  a receiving 
condition,  into  a sending  condition.  The  'send'  line 
comes  up  and  causes  the  sordes  clock  10  run  contin- 
uously as  in  any  transmit  mode  (IOP  10-C3).  Also, 
if  the  terminal  does  not  have  status,  the  alarm 
bell  rings  (IOP  10-C3)  to  notify  the  operator  that  the 
terminal  has  been  addressed. 

If  the  terminal  has  status,  the  'IB  generate'  line 
is  brought  up  by  'transmit-answerback, ' 'status, ' 

'B,'  and  'not  D’  (IOP  10-B1).  'IB  generate'  coming 
up  starts  the  control  clock  for  the  © character.  The 
control  clock  outputs,  'Cl'  and  'C2,'  bring  up  'IB 
set.'  'IB  set,'  'IB  generate,'  and  the  other  con- 
ditions shown  on  IOP  10  load  the  © character  into 
the  lB-register.  The  character  then  transfers  to  the 
S-register.  When  'enter  serdes'  and  'Cl'  come  up, 
the  'end-of-state'  trigger  turns  on  (IOP  10-C1).  As  in 
basic  machine  operation,  the  'end-of-state'  latch 
prevents  the  lB-register  from  resetting  until  the  © 
has  caused  a mode  change. 

While  © is  in  the  lB-register,  it  is  detected 
and  — with  'B,'  'not  D,’  'EOS  and  not  O,'  and 
'transmit  answerback'  — brings  up  the  'E  set  gate' 
and  the  'A  reset  gate'  lines,  putting  the  terminal 
into  control-selected  mode  (IOP  10-BC5).  Reception 
of  a © indicates  to  the  multiplexer  that  the  terminal 
has  status;  the  multiplexer  returns  a (5)  . The  @ 
is  detected  and,  with  'control  selected,'  brings  up 
'F  reset  gate’  to  place  the  terminal  in  receive-text 
mode  (IOP  9-F3).  The  terminal  is  now  conditioned 
to  receive  the  computer  message. 

If  a terminal  does  not  have  status,  a hyphen  is 
loaded  into  the  lB-register.  Regardless  of  whether 
the  terminal  has  status  or  not,  a B-bit  is  always 
loaded  into  IB  (IOP  10-A3).  Because  the  terminal 
does  not  have  status,  'IB  generate'  does  not  come 
up,  thus  preventing  any  other  IB-  latch  from  turn- 
ing on.  'Transmit-status/answerbaek'  — with  'B,' 
'not  D,'  'IB  empty,'  'not  C2,'  and  either  'not  status' 
or  'time-out  1'  — brings  up  '0C1  gate,'  which  starts 
the  control  clock  for  the  © character.  The  'Cl' 
and  'C2'  outputs  of  the  control  clock  bring  up  'IB 
set,'  loading  the  B-bit  into  the  lB-register.  The 
fact  that  a © and  not  a © is  in  the  lB-register 
is  detected.  'Not  © ,'  'B,'  not  D,'  'EOS  and  not 
O,'  and  'transmit  answerback'  bring  up  'F  reset 
gate';  the  terminal  goes  into  control-address  mode. 


The  terminal  remains  in  control-address  mode  until 
eiiher  a © or  © is  received.  The  terminal  then 
goes  to  either  text  non-selected  or  eontrol-receive 
mode. 

Polling 

• © places  the  terminal  into  control-x-eceive 
mode. 

• The  address  character  places  the  selected 
terminal  into  intermediate-ixilling  mode. 

• If  the  Bid  key  has  been  pressed,  the  space 
character  places  the  terminal  into  transmit- 
text  mode  and  a © is  sent. 

• If  the  Bid  key  has  not  been  pressed,  the  space 
character  places  the  terminal  into  transmit- 
|)oll/answerback  mode. 

• In  transmit-]xjll/answcrback  mode,  a © 
returns  to  the  multiplexer. 

As  in  addressing,  the  terminal  is  first  placed  in  text 
non-selected  mode  when  power  comes  up  (see 
Figure  4-17).  The  first  polling-sequence  character, 
© , places  the  terminal  in  control-receive  mode 
(IOP  11-A3).  In  control-receive  mode,  the  terminal 
can  receive  a © , © , © , or  addressing  charac- 
ter. Because  this  is  a polling  operation,  an  address 
character  is  received.  The  terminal  address  charac- 
ter is  recognized  (IOP  11-B2)  and  places  the  selected 
terminal  into  intermediate-polling  mode. 

The  next  polling- sequence  character,  space, 
arrives.  If  any  character  other  than  a space  is 
received,  the  terminal  returns  to  text  non-selected 
mode  (IOP  11-A4).  If  the  operator  presses  the  Bid 
key  (indicating  a desire  to  transmit),  the  space 
places  the  terminal  into  transmit-text  mode  by 
bringing  up  ’F  reset  gate'  and  'B  reset  gate' 

(IOP  11-C4).  Because  the  'bid'  trigger  is  on.  a © 
returns  to  the  multiplexer.  The  © is  sent  exactly 
as  it  is  in  the  basic  terminal. 

If  the  operator  has  not  pressed  the  Bid  key,  the 
space  places  the  terminal  into  transmit-poll/ 
answerback  mode.  This  is  accomplished  bv  bringing 
up  'B  reset  gate'  (IOP  11-C4). 

Transmit- Poll/Answerback 

Transmit-poll/answerback  mode  indicates  to  the 
terminal  that  the  operator  has  not  pressed  the  Bid 
key;  therefore,  a © (B-bit)  returns  to  the  multi- 
plexer. The  ® is  loaded  into  IB  when  'IB  set' 
is  brought  up  (IOP  12-A2)  by  the  control  clock.  The 


i 
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control  clock  is  started  by  'transmit  answerback. ' 
’not  B. ' 'IB  empty, ' and  not  C2’  (IOP  12-B2).  When 
'enter  serdes'  comes  up,  the  'end-of-state'  latch 
turns  on  to  prevent  the  reset  of  IB  until  the  charac- 
ter has  been  sent.  When  the  ® has  been  sent,  ' EOS 
and  not  O'  causes  the  terminal  to  return  to  control- 
receive  mode  (IOP  12-C2). 
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SECTION  6.  DIAL-UP  (2741) 


The  dial-up  feature  for  the  2741  operates  the  same 
as  for  the  2740,  except  for  one  difference.  When 
'send'  ('request  to  send')  comes  up,  'clear  to  send' 
delays  330  ms.  The  delay  is  needed  to  allow  for 
turn-around  time.  In  the  2740,  turn-around  (from 
receive  to  transmit)  is  accomplished  when  the  opera- 
tor presses  the  Bid  key.  Operator  action  takes 
enough  time  to  allow  for  the  turn-around.  In  the 
2741,  the  computer  causes  turn-around;  additional 
time  must  be  allowed  before  data  can  be  sent. 
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SECTION  7.  INTERRUPT  (2741) 

• While  in  receive  mode,  the  terminal  sends  a 
200  ms  "space"  to  the  multiplexer  to  allow 
the  terminal  to  go  into  transmit  mode  before 
completion  of  the  multiplexer  message. 

• The  terminal  must  be  connected  to  the  multi- 
plexer on  full-duplex  lines. 

This  feature  is  used  only  when  the  terminal  is  in  the 
receive-text  mode.  If  the  operator  wishes  to  stop 
the  multiplexer  from  sending,  he  presses  the 
Attention  key  to  place  a 200  ms  "space”  on  the 
'serial  data  out'  line.  The  multiplexer  senses  the 
long  space  and  sends  a (C)  character  back  to  the 
terminal.  This  places  the  terminal  into  transmit- 
text  mode  and  the  terminal  sends  a (D)  . The 
operator  can  now  send  new  instructions  to  the  multi- 
plexer. 

Figure  4-18  shows  the  interrupt  logic.  If  the 
operator  presses  the  Attention  key  while  the  terminal 
is  in  receive-text  mode,  the  'interrupt'  trigger  turns 
on.  'Interrupt'  and  'not  power  on  reset'  start  a 200 


ms  single  shot.  The  output  of  the  single  shot,  ANDed 
with  'not  A'  and  'B,'  transmits  the  200  ms  "space" 
to  the  multiplexer.  When  the  Attention  key  is  re- 
leased, the  N/C  contact  makes,  turning  off  the 
'inter. 'Upl'  trigger  and  the  'IB'  latch.  The  'IB' 

(inhibit  interrupt)  latch  acts  as  an  interlock  to 
prevent  the  terminal  from  sending  a "space"  if  the 
Attention  key  is  held  while  the  terminal  is  in 
transmit-text  mode.  If  the  'IB'  latch  were  not  in 
the  circuit  and  the  operator  held  the  Attention  key 
depressed  to  transmit  a @ , the  terminal  would 
go  into  receive-text  mode  and  then  return  to  transmit- 
text  mode. 

The  'halt  1'  line  is  also  an  interlock.  In  this  ease, 
however,  'halt  1'  prevents  the  terminal  from  going 
from  transmit-text  mode  to  receive-text  mode  and 
then  back  to  transmit-text  mode.  If  the  Attention 
key  is  held  depressed  while  the  operator  is  attempt- 
ing an  interrupt,  the  'halt  1'  line  (held  up  by  the 
'interrupt'  trigger)  prevents  turning  on  the  'EOT' 
trigger. 

In  order  to  use  this  feature,  the  terminal  must  be 
connected  to  the  multiplexer  on  full-duplex  lines. 

This  is  necessary  so  that  the  terminal  can  send  the 
"space"  at  the  same  time  that  it  is  receiving  data. 


Attn  l 


(J 

o 


Figure  4-18.  Interrupt 
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SECTION  8.  TYPAMATIC  (2741) 

• Permits  automatic  repeating  of  space,  under- 
score/dash, or  backspace. 

• Repeating  is  accomplished  by  circuitry. 

• The  transmission  character  is  loaded  into 
2B. 

• I/O  device  is  synchronized  with  the  S-register. 

The  typamatic  feature  causes  the  2741  to  automatically 
repeat  I/O  cycles  if  any  of  the  typamatic  keys  are  held 
depressed.  For  example,  if  the  operator  presses 
and  holds  the  Space  key,  the  I/O  device  continues  to 
space  until  the  Space  key  is  released.  If  any  typa- 
matic key  is  pressed,  but  not  held,  a single  I/O 
cycle  occurs.  In  the  standard  SELECTRIC,  re- 
peating is  made  possible  by  mechanical  changes  to 
the  SELECTRIC.  For  the  I/O  SELECTRIC,  however, 
repeating  is  accomplished  by  circuitry  (no  mechanical 
changes  to  the  I/O  device  are  made).  Circuits  must 
be  used  because  the  unrestricted  speed  of  the  I/O 
device  can  overrun  the  terminal  logic.  Therefore, 
the  I/O  device  must  be  synchronized  with  the  opera- 
tion of  the  S-register. 

During  a sending  operation,  the  character  that  is 
set  up  in  the  I/O  transmit  contacts  is  loaded  into  the 
lB-register.  From  the  lB-register  the  character  is 
loaded  into  the  S-register  and  sent.  With  the  typama- 
tic feature  installed,  the  character  is  also  loaded 
into  the  2B-register  (Figure  4-19).  The  character 
in  2B,  however,  does  not  print  until  the  'print-out' 
line  comes  up.  During  a sending  operation,  the 
'print-out'  line  can  come  up  only  when  the  operator 
presses  and  holds  a typamatic  key. 

The  character  in  IB  is  loaded  into  2B  at  the  same 
time  as  the  character  is  loaded  into  the  S-register. 

'2B  set'  is  brought  up  by  the  conditions  shown  on 
IOP  13-B1.  The  principle  condition  is  'enter  serdes, ' 
which  is  also  the  principle  condition  to  load  the 
S-register. 

In  addition  to  the  normal  set  of  contacts,  the 
typamatic  keys  have  another  set  of  contacts  for 
typamatic  operation  (the  Underscore/Dash  and 
Backspace  keys  share  the  same  set  of  typamatic 


contacts).  For  the  typamatic  operation  to  begin, 
the  key  must  be  held  at  least  100  ms.  The  100  ms 
delay,  in  addition  to  ensuring  that  the  key  has  been 
held  and  not  just  pressed,  ensures  that  any  character 
in  2B  has  had  time  to  reset. 

When  a typamatic  key  is  pressed  and  held,  the 
100  ms  delay  times  out  and,  with  'not  I/O  cycle'  and 
'2B  full,'  turns  on  the  'type'  trigger  (IOP  13-C2). 

The  'type'  trigger  does  three  things:  (1)  frees  the 
printout  circuit,  (2)  disables  the  2B-overflow  reset 
circuit,  and  (3)  brings  up  'incorrect  case'  to  pre- 
vent any  shift  during  the  typamatic  operation. 

The  character  is  printed  normally  the  first  time. 
As  soon  as  the  operation  is  completed  (indicated  by 
'not  I/O  cycle')  ,the  'print-out'  line  comes  up, 
transferring  the  character  in  2B  to  the  I/O  magnets, 
just  as  in  a receiving  operation.  The  cycle  repeats 
as  long  as  the  'type'  trigger  is  on.  When  the  typa- 
matic key  is  released  and  the  last  character  is 
transferred  out  of  2B,  the  'type'  trigger  turns  off. 

The  typamatic  feature  also  causes  one  other 
change  in  basic-2741  logic.  In  addition  to  the 
normal  2B- reset  conditions,  the  'TOM  (typamatic) 

2B  reset'  trigger  is  added  (IOP  13-B2).  The  'TOM 
2B  reset'  trigger  causes  the  2B- register  to  reset 
during  the  following  times: 

1.  When  the  Attention  key  is  pressed  during  a 
sending  operation  (transmit  EOT). 

2.  When  the  terminal  is  in  control -receive  mode. 

3.  When  the  terminal  is  placed  into  local 
(off-line)  while  sending. 

4.  When  the  Carrier-Return  key  is  pressed 
(causing  an  automatic  EOT)  during  a sending 
operation. 


Figure  4-19.  Typamatic  Data  Flow 


CHAPTER  5.  POWER  SUPPLIES  AND  CONTROL 


Figure  5-1  is  a block  diagram  ol'  the  2740/2741  power 
supply  and  input  voltages  for  domestic  and  World 
Trade  use.  The  different  voltages  and  cycles  are 
accomodated  by  using  a different  transformer, 
different  taps  on  the  transformer,  or  both.  Internally, 
the  power  supply  functions  the  same  for  all  inputs. 

The  outputs  of  the  power  supply  are:  +48  volts  dc, 

+12  volts  dc,  and  -12  volts  dc.  The  +48  volts  is 
used  in  the  I/O  device.  The  +12  and  -12  volts  are 
used  by  the  SLT  logic.  The  power  supply  also 
supplies  the  power-op  reset,  described  in  Chapter  3. 

Although  similar  to  the  2740  power  supply  in 
every  other  respect,  the  2741  power  supply  does 
not  contain  an  alarm  bell. 


Domestic 

208/230  j 40  C),cl'  °C 

oc  Input 


World  Trode 

M2 .5  \ 
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Figure  5-1.  Power  Supply 
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CHAPTER  6.  CONSOLE  AND  MAINTENANCE  FEATURES 


CE  AID  BOX 

• Used  for  dynamic  troubleshooting. 

• Shows  condition  of  lB-register,  mode  triggers, 
and  'parity  error  or  not  S8'  trigger. 

• Allows  terminal  to  be  single-cycled. 

• Contains  a space-character  generator. 

The  2740/2741  CE  Aid  Box  helps  the  Customer 
Engineer  diagnose  terminal  failures  under  dynamic 
conditions.  The  CE  aid  box  allows  the  CE  to  observe 
the  contents  of  the  lB-register,  the  condition  of  the 
mode  triggers,  and  the  condition  of  the  'parity  error 
or  not  S8'  (P)  latch.  A single-cycle  circuit  that 
allows  the  terminal  to  be  cycled  through  its  opera- 
tions is  incorporated  into  the  CE  aid  box.  In  addi- 
tion, the  reception  of  a space  character  can  be 
simulated  using  the  space-generator  circuit.  The 
space  generator  causes  the  terminal  to  receive 
spaces  continuously  so  that  the  CE  can  check  the 
terminal  and  the  I/O  device. 

The  CE  aid  box  is  an  external  device  that  is 
plugged  into  a receptacle  on  the  terminal  gate.  All 
power  for  the  CE  aid  box  is  provided  by  the  terminal 
power  supply.  Figure  6-1  shows  the  location  of  the 
CE  aid  box  lights  and  switches. 

Single  Cycle 

• Character  is  held  in  IB  until  CE  presses 
Cycle  pushbutton. 

By  setting  the  1CH  (1  cycle  halt)  switch  at  ON,  the 
CE  can  single  cycle  the  terminal.  If  the  switch  is 


at  OFF,  the  terminal  operates  normally.  For  a 
sending  operation,  a character  is  loaded  into  the 
lB-register.  If  the  1CH  switch  is  on,  however,  the 
control  clock  is  not  allowed  to  run,  thus  preventing 
the  character  from  transferring  to  the  S-register. 
When  the  CE  presses  the  Cycle  pushbutton,  the  con- 
trol clock  starts;  the  character  is  transferred  to  the 
S-register  and  is  serialized  to  the  communication 
line. 

During  receiving  operations,  the  character  is 
received  in  the  S-register  and  transferred  to  the 
lB-register.  Again,  because  the  control  clock 
is  not  allowed  to  run,  the  character  remains  in  IB. 
When  the  CE  presses  the  Cycle  pushbutton,  the 
character  transfers  to  the  2B-register  and  then  to 
the  I/O  device.  By  this  method,  the  CE  can  observe 
each  character  in  the  lB-register  to  determine 
accuracy  of  the  character.  Furthermore,  the  CE 
can  observe  the  mode  changes  for  the  record- 
checking and/or  station-control  features. 
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Figure  6-1.  CE  Aid  Box 
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Figure  6-2  shows  the  single-cycle  circuit.  With 
the  1CH  switch  at  ON,  the  '1  cycle  halt'  line  is 
activates  the  single-cycle  circuit.  In  a sending 
operation,  when  '*strobe'  and  'strobe  O'  come  up, 
an  AND  is  conditioned  to  turn  on  the  'stop  clock' 
trigger.  'Stop  clock'  degates  the  18  kc  oscillator 
inputs  to  the  control-clock  triggers  and  stops  the 
serdes  clock.  For  the  control  clock  and  serdes 
clock  to  run,  the  CE  must  press  the  cycle  pushbutton. 
This  causes  'cycle  N/O'  to  come  up  to  turn  on  the 
'cycle'  trigger.  The  'cycle  trigger'  (on)  and  the 
'cycle  interlock'  latch  (off)  condition  an  AND  to  bring 
up  'stop  clock  reset  gate.'  'Stop  clock  reset  gate' 


- ■—  — ■■  — ' I 

turns  off  the  'stop  clock'  trigger.  The  'stop  clock' 
trigger  (off)  and  the  'cycle  N/O'  line  (still  up)  turn 
on  the  'cycle  interlock'  latch.  'Cycle  interlock' 
degates  'stop  clock  reset  gate,'  to  prevent  the  'stop 
clock'  trigger  from  turning  off  until  the  cycle 
pushbutton  is  released.  When  the  CE  releases  the 
Cycle  pushbutton,  'cycle  N/  C ' comes  up  and  turns 
off  the  'cycle'  trigger  and  the  'cycle  interlock'  latch. 

During  receiving  operations,  when  'Cl,'  '2B 
reset,'  and 5 register  empty'  come  up  (indicating  that 
a character  is  in  IB),  the  'stop  clock'  trigger  turns 
on.  The  procedure  to  cycle  the  terminal  is  the  same 
as  for  the  sending  operation. 


ace  Generator 

• Continuously  loads  space  characters  into  the 
S- register. 

• Simulates  carrier. 
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Figure  6-3.  Space  Generator  Flowchart 


• Blocks  power-on  reset. 

The  space  generator  continuously  simulates  space 
characters  (C-bit  only)  on  the  'serial  data  in'  line. 

Thus  the  CE  can  check  the  operation  of  the  terminal 
and  I/O  device,  while  it  is  in  receive  mode,  without 
using  another  terminal.  Figure  6-3  shows  the 
space- generator  sequence.  Figure  6-4  shows  the 
logic  that  generates  the  space  character. 

Normally,  the  'received  data  line'  from  the  line 
adapter  is  in  a "marking"  or  up  condition  when 
data  is  not  being  received.  An  AND,  conditioned  by 
'received  data'  and  'not  space  N/O,'  is  the  source  of 
the  'serial  data  in'  line.  When  the  CE  turns  on  the 
space  switch,  the  AND  is  deconditioned  and  the 
'serial  data  in'  line  drops.  'Serial  data  in'  dropping 
simulates  a start  bit  and  starts  the  serdes  clock. 

The  S-register  loads  with  no-bits  until  the  start 
bit  reaches  S2.  When  the  start  bit  reaches  S2,  'not 
S2'  brings  up  the  'serial  data  in'  line.  With  the  start 
bit  in  S2,  the  timing  is  such  that  when  the  'serial  data 
in'  line  comes  up,  a C-bit  is  loaded  into  the  S-register. 
The  next  bit  shifted  into  S2  is  a no-bit;  therefore,  the 
'serial  data  in’  line  remains  up  and  loads  the  stop 
bit. 

Once  the  complete  character  is  in  the  S-register, 
the  character  transfers  to  IB  and  ’1B7'  comes  up. 

'1B7'  continues  to  hold  the  'serial  data  in'  line  up. 

When  the  character  in  IB  transfers  to  2B,  '1B7' 
drops  and  the  loading  of  another  space  character 
begins.  The  '1B7'  input  prevents  the  terminal  from 
generating  spaces  at  a faster  rate  than  the  I/O  device 
can  handle  them.  Also,  when  the  CE  turns  on  the 
Space  switch,  'space  N/O'  coming  up  simulates 
carrier.  The  simulated  carrier  allows  the  terminal 
to  operate  in  receive  mode  without  line-adapter 
carrier.  'Space  N/O'  also  blocks  the  power-on  reset 
circuit. 


Space  Switch 

• Space  N/O  (See  note) 


Power  On  Re*et-X 


Note: 

Spoce  N/O  it  down 
till  key  il  pressed  . 


Figure  6-4.  Space  Generator 
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CHECK  LOOP 

• Permits  the  I/O  device  to  be  checked 
dynamically  off-line. 

• The  strobe  circuit  is  forced  up  to  gate  the 
transmit  contacts  to  IB. 

• '2B  set'  is  forced  up  to  transfer  IB  to  2B. 

• The  character  in  2B  then  restarts  the  I/O 
device. 

The  check-loop  circuit  allows  the  CE  to  check  the  I/O 
device  off-line.  To  check  the  I/O  device,  the  CE 
causes  the  I/O  device  to  repeatedly  print  any  I/O 
character  or  perforin  any  I/O  function  except  shift. 
When  the  CE  presses  the  Bid  key  on  the  2740  or  the 
Attention  key  on  the  2741  while  the  terminal  is  in 
local  mode  , the  check-loop  circuit  is  activated. 
Pressing  any  other  key  on  the  I/O  keyboard  causes 
the  character  to  be  printed  or  the  function  to  be 
performed  continuously  until  the  Bid  key  is  released. 
Data  flow  is  shown  on  Figure  6-5. 

When  'not  send,’  'not  clock  run,'  'IB  empty,'  and 
'local'  are  up,  pressing  the  Bid  key  turns  on  the 
'repeat'  trigger  (Figure  6-6).  Before  the  'repeat' 
trigger  comes  on,  the  lB-register  is  reset  by  'mode 
change,' which  is  forced  up  by  'not  repeat,'  'not  send,' 
'local,'  and  'bid  I.'  Pressing  an  I/O  key  starts  the 
I/O  cycle,  during  which  the  transmit  contacts  are 
set  up  in  the  configuration  of  the  character.  When 
the  'strobe  N/O'  contacts  make,  the  'strobe  O'  trigger 
turns  on  to  start  the  normal  sequence  that  gates  the 
contents  of  the  transmit  contacts  to  the  lB-register. 


'IB  full'  comes  up.  As  soon  as  '*strobe'  drops,  the 
'2B  set'  trigger  turns  on  to  transfer  the  character 
to  the  2B-register.  Just  as  in  a receiving  operation, 
the  character  in  2B  is  gated  to  the  I/O  magnets, 
causing  the  I/O  to  recycle.  To  stop  the  operation,  the 
CE  releases  the  Bid  key.  When  the  present  cycle 
ends,  the  'repeat'  trigger  turns  off. 

During  check-loop  operation  the  following  occurs: 

1.  The  IB  OK  circuit  is  disabled  to  prevent 
recognition  of  any  control  characters. 

2.  The  power-on  reset  circuit  is  disabled. 

3.  The  'local/communicate'  trigger  is  held  in 
local. 

4.  The  'serial  data  in'  line  is  blocked  to  prevent 
the  reception  of  data. 

If  the  station-control  feature  is  installed  in  the 
terminal,  ’repeat’  holds  the  terminal  in  text  non- 
selected  mode,  holds  the  'garble'  trigger  on,  and 
blocks  the  turn-on  of  the  'time-out  15'  latch. 

When  the  terminal  is  in  communicate  mode,  the 
'repeat'  trigger  is  held  off. 
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Figure  6-5.  Check  Loop  Data  Flow 
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Figure  6-6.  Check  Loop 
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APPENDIX  A.  MACHINE  CHARACTERISTICS 


Dimensions:  Width  28  3/4" 

Depth  25  1/4" 

Height  (Overall)  36  1/2" 
Height  (Desk-Top)  29" 

Maximum  Weight:  196  lbs 

Service  Clearances:  Front  30" 

Rear  42" 

Left  18" 

Right  18” 


Electrical  Requirements: 


Voltage 

Service 

Frequency 

Phases 

KVA 


115  or  208/230+10% 
15  amps 
60+1/2 
1 

0. 15 


Temperature  Range: 

+50  F.  to  +100  F 

Humidity  Range: 

10%  RH  to  80%  RH 

Maximum  Wet  Bulb  Temperature: 
85  F 


The  2740/2741  can  communicate  with  other  terminals 
or  System/360  over  these  facilities: 

• Common- carrier  switched  telephone  network 

with  Western  Electric  Data  Set  103A  (or 
equivalent) . 


• Common-carrier  switched  150-baud  teletype- 
writer exchange  (TWX)  network  with  Western 
Electric  Data  Set  103A  (or  equivalent). 

• Common-carrier  leased  private-line  telephone 
service  with  Western  Electric  Data  Set  103F 
(or  equivalent),  IBM  Leased  Line  Adapter,  or 
IBM  Shared  Line  Adapter  (or  equivalents). 

NOTE:  Common-carrier  data  sets  and 
IBM  Line  Adapters  cannot  be  mixed  in  the 
same  network. 

• Common-carrier  leased  private-line  telegraph 
service  (telephone  company  150-baud,  schedule 
3A  channel)  with  appropriate  channel  termina- 
tion. 

• Western  Union  Class  D (180-baud)  channel  with 
Western  Union  Data  Loop  Transceiver  1183-A 
(or  equivalent). 

• Western  Union  Class  E channel  with  IBM  Leased 
Line  Adapter,  or  IBM  Shared  Line  Adapter  (or 
equivalents). 

• Privately  owned  communications  facilities  with 
other  modulator/demodulator  equipment 
similar  to  IBM  Line  Aaapters  or  common 
carrier  data  sets  incorporating  the  proper 
interface. 

• Local  or  in-plant  customer  installed  or 
common-carrier  wiring  with  IBM  Limited- 
Distance  Line  Adapter  Type  1 (for  distances 
up  to  4.75  miles)  or  IBM  Limited  Distance 
Line  Adapter  Type  2 (for  distances  up  to 

8.  25  miles). 
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APPENDIX  B.  SPECIAL  CIRCUITS 


There  are  no  special  circuits  used  by  the  2740/2741 
terminal.  All  circuits  are  covered  in  SLT  Com- 
ponent Circuits,  Form  Z22-2798. 
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INDEX 


* Strobe  Trigger  3-5 

A Trigger  3-1 
Addressing  4-20,  4-22 
Addressing  Identifier  4-20 
Alarm  Bell  3-1 
All  Call  Address  4-20 
Answering  Data  Set  4-15 
Attention  Key  4-27 
Auto  EOB  Trigger  4-14 
Auto  EOT  Trigger  3-19 

B Trigger  3-1 

BCD-To-I/O  Conversion  1-6 
Bid  Trigger  3-4 
Buttons  (see  Keys) 

CA-X  Latch  3-14 
Carrier-CF  3-17 
CC1  2-5 
CC2  2-5 

Check  Switch  4-13 
Clear  to  Send-CB  3-14 
Clocks 

Control  2-3,  2-4 
Serdes  2-4 

Comm/ Local  3-4,  3-19 

Contention  4-19 

Control  Address  Mode  4-22 

Control  Address/ Selected  Mode  4-22 

Control  Address/ Selected  Slave  Mode  4-22 

Control  Characters 

Basic  Terminal  3-4 
Record  Checking  4-1 
Station  Control  4-19 
Transmit  Control  4-17 
Control  Clock  2-5 
Control  Clock  Sequence  2-5 
Control  Receive  Mode  3-J , 4-22 
Control  Selected  Mode  4-24 
Control  Selected  Slave  Mode  4-23 
Correspondence -to-I/O  Conversion  1-7 
CR  Latch  3-19 
Cycle  Inlk  Latch  6-2 
Cycle  Pushbutton  6-1 
Cycle  Trigger  6-2 
Cl  Trigger  2-5 
C2  Trigger  2-5 

D Trigger  4-6,  4-22 

Data  Button  4-15 

Data  Set  Ready-CC  3-13 

Data  Terminal  Ready-CD  3-17,  4-16 

Deserialization  2-1 

Dial  Disc  Latch  4-16 

Dial  Disconnect  Key  4-16 

Dial-Connect  Light  4-15 

E Trigger  4-22 
End  of  Block  4-1 

End  of  State  Latch  3-6,  4-8,  4-10,  4-25 
Enter  Settles  Gate  Trigger  3-5 


Enter  Serdes  Trigger  3-5 
EOB  Character  4-1,  4-8 
EOB  Gate  Latch  4-8 
EOB  Key  4-1 
EOB  Trigger  4-8 
EOT  Key  3-4 
EOT  Trigger  3-4 
Error  Conditions  4-2 
Error  Trigger  4-2 

F Trigger  4-6,  4-22 
Force  CR  Latch  4-14 
Function  Decode  2-10 

Garble  4-21 
Garble  Triggers  4-21 
Glitch  Prot  Latch  3-16 
Group  Address  4-20 

Handshaking  Procedure  4-15 

I/O  Cycle  Latch  3-8 
I/O  Motor  Control  3-9 
IB  Latch  4-22 
Incorrect  Case  3-12 
Indicators  (See  Lights) 

Initial  Lower  Case  Latch  3-11 
Initial  Lowercase  3-9,  3-11 
Interface,  Terminal  To  Line  Adapter  3-12 
Intermediate-Control/ Receive  Mode  4-17 
Intermediate -Polling  Mode  4-24 
Interrupt  Trigger  4-27 

Jumpers  4-19,  4-22 

Keyboard  Lock  3-9 
Keyboard  Shift-Trip  3-11 
Keys 

Attn  4-27 
Bid  3-4 
Dial  Disc  4-16 
EOB  4-1 
EOT  3-4 
Loc/ Comm  1-2 

Rst  4-11 
K1  Relay  3-9 

L Trigger  4-6,  4-9 

Latches 

CA-X  3-14 
CR  3-19 
Cycle  Inlk  6-2 
Dial  Disc  4-16 

End  of  State  3-6,  4-8,  4-10,  4-25 
EOB  Gate  4-8 

Force  CR  4-14 
Glitch  Prot  3-16 
IB  4-22 

Initial  Lower  Case  3-11 
I/O  Cycle  3-8 
Parity  Error  or  Not  S8  4-2,  4-9 
Time-Out  1 3-10 
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Time-Out  15  4-17,  4-22 

IB- Register  2-6 
2B-Register  2-8 
Lights 

Bid  3-16 
Dial  Conn  4-15 
Receive  3-2 
Restart  4-3 
Standby  3-1 
Transmit  3-2 
Long  Function  3-9 
LRC  Character  4-1,  4-9 
LRC  Check  4-1 
LRC-  Register  4-5 
LRC -Register  Control  4-6 

Master  4-19 

Mode  Change  Trigger  3-1 
Modes 

Control -Address  4-22 
Control-Address/ Selected  4-22 
Control-Address/  Selected-Slave  4-22 
Control -Receive  3-1,  4-22 
Control -Selected  4-24 
Control-Selected-Slave  4-23 
Intermediate -Control/ Receive  4-17 
Intermediate- Foiling  4-24 
Receive-Check/Answerback  4-10 
Receive -Control  3-17 
Receive-LRC  4-9 
Receive-Text  3-1 
Receive-Text-Slave  4-23 
Text-Non-Selected  4-20,  4-22 
Transmit-Check/ Answerback  4-10 
Transmit-LRC  4-9 
Transmit- Poll/ Answerback  4-24 
Transmit-Status/Answerback  4-22 
Transmit-Text  3-1 
Transmit- Text/ Lock  4-11 
Multipoint  1-2,  1-3 

Operate  Trigger  2-10 
Originate-CY  3-17 
Originating  Data  Set  4-15 

Parity  Error  4-2 
Parity  Error  or  Not  S8  4-2 
Parity  Error  Trigger  4-2 
PE  or  Not  S8  Latch  4-2,  4-9 
Paint-to- Point  1-2,  1-3 
Polling  4-20,  4-24 
Power  on  Reset  3-9 
Power  Supply  5-1 
Print  Decode  2-8 
Pushbuttons  (See  Keys) 

Receive  3-6 

Receive-Check/Answerback  Mode  4-10 
Receive  Control  Mode  3-17 
Received  Data-BB  3-13 
Receive-LRC  Mode  4-9 
Receive-Text  Mode  3-1 
Receive-Text-Slave  Mode  4-23 
Record  Checking  Mode  Control  4-6 


Registers 
IB  2-6 
2B  2-8 
LRC  4-5 
S-  2-1 
Relay  K1  3-9 
Repeat  Trigger  6-4 
Req  to  Send  Trigger  3-14 
Request  to  Send-CA  3-14 
Reset  LRC  Reg  Trigger  4-6 
Reset  LRC  Register  4-6 
Restart  Key  4-11 
Restart  Trigger  4-11 
Reverse  Transmission  4-11 

S Reg  Empty  Trigger  3-5 

S-Register  2-1,  2-2 

SDAC  2-3 

SDCAC1  2-3 

SDCAC2  2-3 

SD1  Trigger  2-3 

SD2  Trigger  2-3 

SD3  Trigger  2-3 

SD4  Trigger  2-3 

Serdes  Clock  2-3,  2-4 

Serialization  2-1 

Set  LRC  Reg  Trigger  4-6 

Shift  Magnet  Armature  3-11 

Signal  Ground  3-13 

Slave  4-19 

Space  Switch  6-3 

Start  Bit  1-7 

Status  Trigger  3-1,  4-16 

Stop  Bit  1-7 

Stop  Clock  Trigger  6-2 

Strobe  O Trigger  3-5 

Switches 

Auto  Check  4-13 
Transmit  Control  4-17 

Terminal  Address  4-20 
Text-Non-Selected  Mode  4-20,  4-22 
Time-Out  1 Latch  3-10 
Time-Out  15  Latch  4-17,  4-22 
TOM  2B  Reset  Trigger  4-28 
Transmit  3-1 

Transmit-Check/ Answerback  Mode  4-10 
Transmit  Control  Character  Sequence  4-17 
Transmit-LRC  Mode  4-9 
Transmit- Poll/ Answerback  Mode  4-24 
Transmit-Status/Answerback  Mode  4-22 
Transmit-Text  Mode  3-1 
Transmit-Test/Lock  Mode  4-11 
Transmitted  Data-BA  3-13 
Triggers 

* Strobe  3-5 
A 3-1 

Auto  EOB  4-14 
Auto  EOT  3-19 
B 3-1 
Bid  3-4 

Comm/Local  3-4,  3-19 
Cycle  6-2 
Cl  2-5 
C2  2-5 
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D 4-6,  4-22 
E 4-22 

Enter  Serdes  3-5 

Enter  Serdes  Gate  3-5 

EOB  4-8 

EOT  3-4 

Error  4-2 

F 4-6,  4-22 

Garble  4-21 

Interrupt  4-27 

L 4-6,  4-9 

LRC  -Register  4-5 

Mode  Change  3-1 

Operate  2-10 

Parity  Error  4-2 

Repeat  6-4 

Req  to  Send  3-14 

Reset  LRC  Reg  4-6 

Restart  4-11 

SD1  2-3 

SD2  2-3 

SD3  2-3 

SD4  2-3 

Set  LRC  Reg  4-6 

S-Reg  Empty  3-5 


S-Register  2-1 
Status  3-1,  4-16 
Stop  Clock  6-2 
Strobe  O 3-5 
TOM  2B  Reset  4-28 
Type  4-28 
2BR  3-8 

2B  Reset  Gate  3-8 
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Selectric  Printer  for  Communications  Terminals 
Illustrated  Parts  Catalog 
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This  Illustrated  Parts  Catalog  (I PC)  contains 
listings  and  illustrations  of  all  replaceable  assem- 
blies, subassemblies,  and  detail  parts  released  on 
or  before  March  12,  1971  for  the  Selectric  Printers 
used  with  communications  terminals: 
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HOW  TO  USE  THIS  ILLUSTRATED  PARTS  CATALOG  (IPC) 


As  Required  (AR)  In  the  units  per  assembly  column 
denotes  that  the  quantity  is  used  as  required. 

ATT  PT 

Attaching  Parts:  These  parts  are  used  to  attach  a 
subassembly  to  an  assembly.  The  attaching  parts  are 
listed  immediately  following  the  part  to  be  attached. 

COMM 

Commercial  hardware:  When  this  indication  appears  in 
the  part  number  column,  it  denotes  hardware  procurable 
from  normal  commercial  sources  and  not  identified  by 
an  IBM  part  number. 

) INDENTURE 

The  relationship  of  a part  to  its  next  higher  assembly  is 
Indicated  by  Indentures.  For  example: 

12  3 4 

Unit 

. Assemblies  and  Detail  Parts  of  Unit 
. Attaching  Parts  for  Assemblies  & Detail  Parts 
. . Subassemblies 

, . Attaching  Parts  for  Subassemblies 

...  Detail  Parts  for  Subassemblies,  etc. 

| NR  NOT  RECOMMENDED  FOR  REPLACEMENT 
The  entry  NR  in  the  part  number  column  denotes  the  part 
is  procurable  but  not  recommended  for  field  replacement, 
and  that  the  next  higher  assembly  should  be  ordered. 

I NP 

The  entry  NP  in  the  part  number  column  denotes  the 
assembly  is  non -procurable  and  the  detail  parts  should 
be  ordered  separately. 

EXAMPLE  OF  PARTS  LIST 


LIST  AND 
INDEX 
NO. 


(T)  NO  NO. 

When  this  indication  appears  in  the  part  number  column, 
it  denotes  a group  of  parts  for  which  no  assembly  part 
number  has  been  assigned,  and  the  detail  parts  should 
be  ordered  separately. 


This  entry  in  the  units  per  assembly  column  denotes  an 
assembly  which  is  completely  assembled  on  a preced- 
ing illustration.  Quantities  for  such  items  are  found  in 
its  next  higher  assembly. 

( ? ) SIMILAR  ASSEMBLIES 

If  two  assemblies  contain  a majority  of  identical  parts, 
they  are  broken  down  on  the  same  list.  Common  parts 
are  shown  by  one  index  number.  Parts  peculiar  to  one 
or  the  other  of  the  assemblies  are  listed  separately  and 
identified  by  Usable  On  Code. 

(jO)  USABLE  ON  CODE 

Part  application  and  interchangeability  is  indicated  by 
the  usable  on  code.  If  this  column  is  blank,  the  parts 
pertain  to  all  equipment(s)  covered.  Two  types  of 
codes  are  used.  The  alphabetic  code  denotes  similar 
assemblies  and/or  features:  the  numeric  code  denotes 
level.  Refer  to  the  beginning  of  each  list  for  the 
explanation  of  the  code(s). 

(jj)  SUFFIX  CODE 

The  suffix  code  indicates  the  month  (alphabetic)  and  tie 
year  (numeric)  of  the  engineering  change  which  affectd 
interchangeability  of  the  part. 


DESCRIPTION 


UNITS  USABU 
PER  ON 
ASM.  CODE 


f J> 


2199376  NP 
2199386  NP 


- 1 2204176 

- 1 2199255 

- 2 79842 

- 3 2204116  /f) 

- 4 NO  NO 


- 4 NO  NO.—-^n~ 

- 5 5526 

- 6 2204082  . 

- 7 2204033 

- 8 COMM  ^ 

- 8 2199258 

- 9 2199401  np 

- 9 2199402  NR 


S JD 


DRIVE  MOTOR  ASSEMBLY 


VJyV-CODE  A USED  ON  60  CYCLE  ONLY  In/ 

CODE  B USED  ON  50  CYCLE  ONLY 

CODE  1 USED  ON  ASM  PRIOR  TO  B6  SUFFIX 

MOTOR  ASM, DRIVE-1157220  VOLTS  60  CYCLE 
MOTOR  ASM, DRIVE-220  VOLTS  50  CYCLE 

FOR  NEXT  HIGHER  ASM  SEE  FIGURE  1-92 
FOR  ILLUSTRATION  SEE  FIGURE  2 
. PULLEY, 60  CYCLE 
>.  PULLEY,  50  CYCLE 

. SETSCREW, SPLINE  DR  CUP  PT  8-32  X 3/8  LG 
. MOTOR  ASM, 220V  AC  60  CYCLE 
. MOTOR  ASM, 220V  AC  50  CYCLE 
. SCREW, MACH  BIND  HD  8-32  X 0.625  LG 
. . FERRULE, OUTER 
. . FERRULE, INNER 
. . MOTOR, 1/12  HP-220V  60CPS 
. . MOTOR, DRIVE  - 220V  50CPS 
. PLATE, MOTOR  MT-115/220  VOLTS  60  CYCLE 
. PLATE, MOTOR  MT-220  VOLTS  50  CYLE  


ill 


mB 


DETAIL  • 


DETAIL  • 


FIGDRE  1.  T»B  HECHARISH  ESSEHELT.  SHEET  1 OF  3.  SEE  LIST  1 


SPCT 
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LIST  AND 

PART 

UNITS 

USABLE 

INDEX 

NUMBER 

DESCRIPTION 

PER 

ON 

NUMBER 

12  3 9 

ASM. 

CODE 

TAB  MECHANISM  ASSEMBLY 

1 - 

no  nu. 

TAB  MECHANISM  assembly 

ITT 

SEE  FIGURE  1 FOR  ILLUSTRATION 

- 1 

1166414 

. CORD-TAB 

1 

1 A 

"T 1 75  677 

. ANCHOR-TAB  COKU 

V 

- 2 

38262 

. SCR  EH , MACH- FI L H 4-40  X 1/4  LG 

2 

- 3 

1124628 

. PULLEY , IDLER 

1 

4 

1124674 

" . ST0D,  FRONT  IDLED  PULIEY  SUPPORT 

r 

- 5 

1124634 

. PULLEY-TRANSPORT  RH 

1 

- 6 

1134829 

. NUT 

1 

- 7 

TT7B78T 

. SPR IN O-TTTXTJSPORT  LOUT! 

T~ 

- 8 

1128386 

. PIVOT-TRANSPORT  SPRING 

1 

- 9 

1128385 

. SLIDE-PULLEY 

1 

- TO 

114197? 

. BRACKfiT-POLLET  AMD  SPRING  RH 

r 

INDEX  5 THRO  10  AVAILABLE  ON  FBH  1280081 

- 11 

1141936 

. SCREH 

i 

- 12 

5672  2 

. LucKVASHER-EXT.'  TOOTH  UU'.  ; IbOXlIJ.  .320 

T 

- 13 

1128108 

. DPUM-ESCAPEHENT  CORD 

i 

- 14 

1100523 

. SETSCREH-SPLINE  DR  CUP  PT  6-32  X 3/16  LG 

i 

- 15 

1 164342 

. gagF-Bai*  SprIHg 

r 

- 16 

1164561 

. SHAFT-ESCAPEMENT  10P 

i 

- 17 

1124506 

. BEARING,  ESCAPEMENT  SHAFT 

i 

- 20 

11283'f  P 

^ PLATE, BACK 

r 

- 22 

1127733 

. SCREW, HACH-SLTD  HD  6-32  X 1/8  LG 

1 

- 23 

1141846 

. SCREW, HACH-BINDING  HD  6-32  X 0.375  LG 

2 

- 2lA 

"116U57  5 

— . SCR  Ew  ,71  AC  H-  81 80  HD  b-J2  X 0.37b  LG 

r 

- 24 

1141678 

. SPACER 

i 

- 25 

1187835 

. ESCAPEMENT  BRACKET  ASH 

i 

- 2i 

11483 1 C 

BRVCTFF  _ _ 

- T 

- 26 

1181532 

. . ERACKET,  BELOK  S/N  4644763  EXCEPT  1518 

i 

SEE  NOTE  BELOK  INDEX  40 

- 26 

1166718 

• • B&ACKFT,  EAFLY  STYLE  1510 

T 

SEE  NOTE  BELOK  INDEX  40 

- 27 

1187429 

. . LEVER  ASM 

1 

- 27a 

1138805 

. . . SCREW, TAB  PAWL 

7 

- 27P 

1187828 

. . . LEVER, ESCAPEMENT  PAHL 

1 

- 27C 

1187826 

. . . LEVER, TAB 

1 

- 270 

1181371 

~ ; . spacer 

T 

- 27E 

1187827 

. . . PAWL, TAB  LEVER 

1 

- 28 

113208C 

. . SCPEH 

1 

- 29 

1 IRbsi b 

• • LATCH, TAB 

~T 

- 30 

1166516 

. . SPRING 

1 

- 3 1 

1166517 

. . BRACKET 

1 

- 32 

1187832 

. . NOT 

r 

- 33 

1187433 

. . PAKI , BACKSPACE 

i 

- 34 

1187404 

. . SPACER 

i 

- 35 

1 1 2H  J 0 1 

• • sTUD,pAHl  MOUNTING 

T 

- 36 

1 1 32 1 C 3 

. . SPACER, TAP  IATCH 

i 

- 37 

1117376 

. . SPRING 

i 

- J9 

13  2870  1 

. . PAHL, eScaPEHENT 

i 

- 39 

1187430 

. . SPRING 

i 

- 40 

1187431 

. . SPRING, EXTENSION 

NOTE:  EARLY  LEVEL  eScapeHEnt  BRACKET  PARTS. 

HILL  NO  LONGER  PE  AVAILABLE.  ORDER  ENTIRE 

ASM  (INDEX  25)  TO  CONVERT.  ORDER  ALSO  A NEH 

STYLE”  TORQUE  bar  IndICE  154  TED  RETAINER  INDICE  155 

AS  INTERCHANGABILITY  IS  NOT  POSSIBLE. 

- 41 

1187236 

. SCRBK 

2 

- *2 

112774!  " 

. screw 

7 

- 67 

1123526 

. CRANK 

1 

- 68 

1928 

. SCREH, MACH-RH  6-32  X 1/2  LG 

1 

- 69 

1 131TB  29 

. HOT 

T 

- 70 

1144150 

. SPRING 

1 

- 71 

111052! 

. CLEVIS-LINK 

1 

- 72 

1141 146 

T ITWK- T8  T¥.  MfTBTBT  ~ "" 

v 

- 73 

1128875 

. K EY BUTTON, TYPEKRITER-SET  6 CLR  TAB  GRAY 

AR 

- 73 

1133808 

. EEYBOTTCN, TYPEWRITER-BLANK  SET  t CLR  T4E 

AR 

- 73 

1138450 

. KETBOTTON-SET  AND  CLEAR  TAB 

TT 

- 73 

1187141 

. KEYBOT TON, TYPE WRITER- LO  TAB  E IN 

AR 

- 73 

1187806 

. K EY BUTTON ,TYPEKRITER-ON  LINE  OFF  LINE 

AR 

- 74 

1123520 

. BELLCRAWK-KEYBOTTON 

t 

- 75 

1073418 

. RING-RETAINING 

1 

- 76 

1134952 

. BRACKET-SET/CLEAR 

1 

- 77 

1166619 

. BP ACK IT- SET/CL EAR 

1 

- 78 

1164576 

. SCREH 

1 

4 


L ^ 


SPCT 
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list  and 

PART 

NUMBER 

UNITS 

USABLE 

INDEX 

DESCRIPTION 

PER 

ON 

number 

1 

2 3 9 

ASM. 

CODE 

mmm 

1169576 

SCREW 

g 

■ I 

1127764 

GUIDE 

■Hill 

J83ST 

SCREW, HACH-EII  HD  6-32  I .312  LG 

■Ml 

- 84 

T128787 

LEVER 

USED  ONLI  ON  MACHINES  1518 

- 85 

T81T? 

SCREW,  MACH  - Eli  H 4-*l0  X 1/2  LG 

USED  ONII  ON  MACHINES  1518 

H 

- 86 

1129281 

SPACER 

HFi 

USED  ONLI  ON  MACHINES  1518 

mm 

- 87 

257186 

N0T,FLAIN,HEE-  4-40  I 5/16  El  K 

USED  ONLI  ON  MACHINES  1518 

- 89 

FINGER-TAP  CLEAR 

■ 

- 90 

SCREW, HACH-ELAT  FIL  H 4-40  X 0.250  LG 

H 

- 98 

RmnVBl 

RETAINER 

B! 

- 99 

BUSHING,  TAB  RACK  SUFPORT 

V 

1141223 

CLIP-TORQUE  BAR 

1 

21963? 

RING.RETAINING-EXT  0.073  ID  X 0.015  THE 

HI 

Ok  l&M 

lAMl’l-i-JM 

TTITT 

mi 

-10  2A 

801951 

SCREW  AND  LCCKW ASHER 

«P 

- 103 

1169576 

SCREW 

■n 

BMI 

KKWiF’B 

PIN,  ESC  BACKPLATE  AND  TAB  RACK  PLATE 

Mi 

PLUG, TAP  PACK,  LATE  STYLE 

['I'M 

uiUIIbbbb 

SETSCREW-SPLINE  DR  CUF  FT  4-40  X 1/8  LG 

HI 

RACK,  10  PITCH 

i 

H 

(|| 

LATE  STYLE,  FRICTION  DETENTED 

Bit] 

. 

RACK. 12  PITCH 

1 

LITE  STELE,  FRICTION  DETENTED 

NOTE:  EARLY  TAP  RACKS  NO  LONGER  AVAILABLE. 

ORDER  LATE  LEVEL  RACK  ASH.  INDEX  115  FOR 

■ 

FEPLACEHENT. 

-121 

1124890 

KEYBUTTON, TYPEWRITER-TAB  GRAY 

AR 

-127 

1133809 

KEY  BUTTON, TYPE WRITER- BLANK  TAB 

AR 

MEEtl 

1187175 

KEYBUTTON, TYPEWRITER-REV  INDEX 

AR 

1128859 

KEYLEVER  ASH-TAB 

1 

-120 

1071445 

SPRING, HELICAL, EXTENSION 

L 

BM'l 

Mk  ’U  HBHH 

SPRING, HELICAL, EXTENSION 

mmj 

KI*  !• 

CLEVIS-LINK 

B 

ILlllB 

RING-RETAINING 

■a 

■BUI 

KEYLEVER  ASSEHBLY-TAB 

-193 

1128674 

INTEPFOSEF  ASSEHBLY-TAB 

i 

- 199 

1141269 

SLEEVE-LATE  STYLE 

Hi 

^TST" 

“BUSHING- 

- 196 

1 128891 

BAIL 

- 147 

1073418 

RING-RETAINING 

■DJLW1 

B i r>T-f  LB 

CLIP-TAP  BAIL 

STOP-CVERTHROW 

kh 

SCREW 

CLIP-TORQUE  BAR 

-159 

1166713 

BAR  ASSEHBLY-TORQUE  POWER  TAB 

- 155 

1 1667C6 

RETAINER-TORQUE  BAR 

-TFT- 

- 168 

1 144928 

SPRING-HELICAL  EXTENSION 

-169 

1072703 

SPRING 

■Ellrlfl 

LEVER-TAB  SWITCH  TRIGGER 

-171 

1073418 

RING-RETAINING 

-172 

45639 

WASHER. EL-NO.  4 X 5/16  OD  X 0.020  THK 

Bbftl 

lih  ’ !■ 

CLIF, RFTAINER, BOWED 

WASH  FT  NO  10  X 760  OD 

Rill 

nr  .•  • im 

LEVER-TAB  SNITCH  ACTUATING 

-176 

1159207 

SWITCH 

■k 

-177 

1159209 

SCREN.HACH-BI NDING  HD  2-56  X 0.562  LG 

• ne 

358509 

WASHER. IK  INT  TOOTH  0.092  ID  I 0.012  THK 

HT 

■Clkri-fl 

SPACER-  15  INCH- HACHINE 

2 

- 180 

1159194 

BRACKET  ASSEHBLY-TAB 

1 

-181 

1187236 

SCREW 

1 

-1B2 

Wk  L%  LI 

WASHER, ELAT-NO.  4 X 6.256  OD  X 6.628  THK 

T 

-191 

1 116  343 

SPRIHG-HELICAl  EXTENSION 

1 

-192 

1135340 

ARM  AND  LATCH  ASSERBLE 

1 

■BKSL>fl 

NICK-011 

K 

-193 

1000223 

LINK,  CONNECTING 

B 

-194 

1074242 

SPRING, HELICAL, EXTENSION 

■n 

LtVEfe-pbWER  TAB 

■kf 

- 196 

1187362 

BRACEET  ASSERBLE- PIVOT  STUD 

^K1 

USED  ONLI  ON  HACHINES  1980 

H 



tosth 

BRACKET  ASSERBLE- PIVOT  STUD 

■■i 

USED  ON  ALL  HACHINES  EXCEPT  1980 

■ 

r 


SPCT 


LIST  AND 
INDfX 
NUKJER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

1-197 

1164577 

. SCR EH, HACH- BIN DING  HD  6-32  Z 0.312  LG 

DSED  ON  ALL  MACHINES  EXCEPT  1980 

. SCREN , M ACH-BI ND  HD  6-32  X 15/16  LG 

OSED  ONLY  ON  MACHINES  1980 

-199 

1117759 

. SCRES, MACH-BINDING  HD  6-32  X 0.188  LG 

DSED  ONLY  ON  MACHINES  1980 

-200 

1275643 

. CLIP, TAB  STOP  (FOB  LOOSE  TABS  ONLY) 

X 0 


SPCT 


s 


r 

C 


neons  2.  PfcPER  mo  »»d  irdsxxrg  rscrssiss.  SRRST  2 OP  2.  SIS  LIST  2. 


f 

o 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


13  112437C 

14  1124379 


1124383 

1124396 

1124777 


1124801 

1124802 

1124803 


1128013 

1203625 

1128017 


23  112815C 

24  1128151 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


PAPER  PEED  AND  INDEXING  HECHANISHS 


CODE  A USED  ON  ALL  BACHINES  EXCEPT 

AND  2740-2  DOCOBENT  INSERTION 
CODE  E USED  ONLY  ON  BACHINES  1518 


AND  2740-2  DOCOBENT  INSERTION 


PAPER  FEED  HECHANISH 

SEE  FIGORE  2 FOR  ILLUSTRATION 
PAPER  FEED  BECHANISH-  1518 


SEE  FIGURE  2 FOR  ILLUSTRATION 
PAPER  FEED  BECHANISB-  1980  AND  2740-2  DOCUBENT  INSERTION 
SEE  FIGURE  2 FOR  ILLUSTRATION 


. NUT-HEX  4-40  X .250  ID 
. NOT-FRICTION  LATCH  HOUNTING 
. NUT-FRICTION  LATCH  HOUNTING 


CLIP, GATE  ECCENTRIC  PIVOT 
SPRING 


RING-RETAINING 
RING, RETAIN ING-C 
SPRING,  EXTENSION 


RING, RETAINING- EXT  0.181  ID  X 0.035  THK 
SCREW, HACH-FII  H 6-32  X 0.234  LG 
SETSCREN-6  FLUTE  DR  8-32  X 3/16  FLAT  PT 


PLATE 
ECCENTRIC 
PLATE-CARRIAGE  LH 


DETENT 

SPRING 

SPACER 


LATCH 

LATCH 

NUT.  ECCENTRIC 


PLATE  ASSEHBLY 
PLATE  ASH 

STOP.  PLATER  OVERTHROW 


SHAFT-COPY  15  INCH  HACHINE 
ARB-REAR  CTR  LH 
ARH-RIAR  RH  CENTER 


USED  ON  ALL  BACHINES  EXCEPT  1980 
ARB.  IH  FEEDROLL  ADJ 


ARB,  RH  FEEDROLL  ADJ 
ARB,  FEEDROLL  FRONT 
ARB.  FEEDROLL  FRONT 


SCREW,  CAP,  SCC. 

SCREW,  HACHINE 

ROD-BASE  TIE  15  INCH  HACHINE 


ARB,  FEEDROLL  REAR 
ARB,  FEEDROLL  REAR 


SCREW-SPECIAL 

CLIP 

SPRING. HELICA1, EXTENSION 


SPRING-5  UNI 
STUD 
NUT 


SPRING-TILT  PULL  ARB 
SPRING 

LEVER  ASSEBBLY-PAPER  RELEASE 


LEVER-INDEX  SEL 
LEVER-FEED  ROLLER  RELEASE 


ARH-P1PER  FEED  HOUNTING  LH 
ARH-CTR  15  INCH 

ARH-RH  15  INCH  _ 


BRACKET-SUPPORT 

USED  ON  ALL  BACHINES  EXCEPT  1980 
BRACKET-SUPPORT 


USED  ON  ALL  BACHINES  EXCEPT  1980 
SCREW, ASB  FL  WASH-HEX  HD  6-32  X 0.310  LG 


BCCENTRIC-CC  CONTROL 


9 


SPCT 


LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

2-51 

1141298 

. ARH-CTF  ADJUSTING  15  INCH  MACHINE 

2 

- 52 

1141595 

. CARRIER  ASH, INDEX  PANL-59  TEETH 

1 

B 

- 52 

1128018 

. CARRIER  FSH, INDEX  PAKL-27  TEETH 

i 

A 

- 52 

1128595 

. CARRIER  ASH, INDEX  PANI-36  TEETH 

1 

- 52 A 

1134837 

. SPRING-TILT  POLL  AFH 

1 

USED  ON  ALL  HACHINES  EXCEPT  1980 

- 52A 

1145202 

. SPRING, HELICAL, EXTENSION 

2 

C 

- 53 

1159220 

. LEVER  ASSEMBLY-COPY  CONTROL 

1 

- 54 

116416C 

. STOP- I EVER 

1 

- 55 

116449? 

. SHAFT- EEED  ROLL  15  IN. 

1 

- 56 

1164577 

. SCREN.HACH- BINDING  HD  6-32  X 0.312  LG 

2 

B 

- 56 

1191776 

. SCR EK,HACH~FIL  H 6-32  X 1/9  LG 

2 

A 

- 57 

1164582 

. SCREW 

1 

- 58 

1175102 

. SE1SCREN-6  FLUTE  DR  9-90  X 3/16  FLAT  PT 

2 

- 59 

117523* 

. ECCENTRIC-COPY  CONTROL 

2 

- 60 

1175237 

. SCREW 

2 

- 61 

1 187914 

. LEVER , LINE  SPACE  CAH-54  TOOTH 

1 

B 

- rr 

1128977 

. LEVER-LINE  SPACE  CAH 

C 

- 62 

38353 

SCR  EN,HACH-FIL  H 6-32  X 7/16  LG 

2 

- 63 

47987 

NUT, PLAIN. HEX-  2-56  X 3/16  FL  N 

2 

- 65 

251350 

SETSCREli-SPlINF  DR  FLAT  PT  9-90  X 3/32 

1 

- 66 

257187 

NOT, PLAIN, HEX-  6-32  I 3/8  FL  S 

1 

- 67 

264998 

PIN. SPRING-  0.069  X 1/9  LG 

1 

- 67 

322065 

SCRFS.HACH-BIND  RD  6-32  X 5/8  LG 

i 

- 70 

438541 

SCREH.HACH-BIND  HD  2-56  X 7/16  LG 

2 

- 71 

528552 

RING, RET ALNING-EXT  0.199  ID  X 0.031  THK 

2 

- 72 

1073918 

RING-RETAINING 

2 

- 73 

1091743 

NUT, PLAIN, HEX-  1/9-20  X 3/8  FL  N 

4 

- 74 

1129377 

SPACER, 

2 

- 7$ 

1129376 

ECCENTRIC-PLATEN  ADJUSTMENT 

2 

- 75* 

1124397 

ROLLER  ASSEMBLY-EARLY  STYLE 

3 

- 75» 

1141872 

. RCLLER-LATE  STYLE 

1 

- 76 

1124579 

PIN 

1 

- 77 

1128138 

ROLLER, FEED-REAR  15  INCH  HACHINE 

2 

USED  ON  ALL  HACHINES  BUT  1980 

- 77 

1187342 

FEED  ROLL  ASSEH6LT-REAR  OSED  ON  1980-9 

1 

USED  ON  HACHINE  1980-9  ONLY 

- 77 

1 187346 

FEED  ROLL  ASSEHBLX-REAR  OSED  ON  1980-12 

OSFD  ON  HACHINE  1980-12  ONLT 

- 78 

1128141 

ROLLER, FEED-PRONT  15  INCH  MACHINE 

2 

USED  ON  ALL  HACHINES  BUT  1980 

- 78 

1187393 

FEED  ROLL  ASSEHBLI- FRONT  USED  ON  1960-9 

i 

OSED  ON  HACHINE  1980-9  ONLY 

- 78 

1187345 

FEED  RCLL  ASSEHBLI- FRONT  USE  ON  1980-12 

1 

USED  ON  HACHINE  1980-12  ONLI 

- 79 

1128152 

SHAFT-FAIL  15  INCH  HACHINE-. 190  O/D-EARLI  STTIE 

1 

- 79 A 

1141864 

. SHAFT-BAIL  15  INCH  HACHINE-. 172  O/D-LATE  STXII 

- ed 

1128278 

BRACKET, SOPPORT 

i 

- b 1 

1132055 

STUD 

2 

- 82 

1133589 

BRACKET 

1 

- 83 

1133590 

BRACKET 

1 

- 84 

1134868 

SPRING 

1 

OSED  ONLI  ON  BACH.  2790,  1980-9  AND  2970 

- 8* 

119158* 

. SPRING 

7 

- 86 

1159575 

. ROD, TIE-BASE 

1 

- 87 

1160090 

SWITCH, PAPER 

1 

OSED  ONLI  ON  HACH.  2790,  1980-9  AND  2976 

- 88 

1164177 

DEPLECTOR  ASSEMBLY 

1 

USED  ON  ALL  HACHINES  BOT  1980 

- 88 

1187299 

DEFLECTCR  ASSEHBLT-OSED  ON  1980-9  ONLI 

1 

OSFD  ON  HACHINE  1980-9  ONLI 

- 88 

1187348 

DEFLECTOR  1SSERBLI-USED  ON  1980-12  ONLY 

1 

OSED  ON  HACHINE  1980-12  ONLt 

- 89 

116438C 

LEVER-RH-EAFLY  STYLE 

1 

- 89A 

1141865 

. LEVER, RH-LATE  STYLE 

1 

- 70 

116  9 381 

ARH.LH-EARLI  STILE 

T 

- 90A 

1141866 

. LEVER, LH-LATE  STYLE 

1 

- 91 

1166544 

SPR ING-EAIL  LEVER 

i 

- 92 

1176852 

BRACKET  ASSEMBLY-PAPER  SNITCH  MTG 

1 

USED  ONLI  ON  HACH.  2790,  1980-9  AND  2970 

- 93 

1176855 

ARH-PAPIR  SNITCH 

1 

USED  ONLI  ON  HACH.  2790,  1980-9  AND  2970 

- 94 

1176934 

RING-RETAINING 

2 

- 95 

1176935 

ROLLER-PAPER  FEELER 

1 

OSED  ORLT  OR  EACH.  2790,  1980-9  ARD  2974 

- 96 

1169127 

. CLEVIS  ASM- INDEX  LINK 

1 

SPCT 


t 


I ( 


x * 


^ * 


o 

o 

o 

n 


LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

2-97 

177939 

SPRING, HELICAL, EXTENSION-  30  TURNS 

1 

- 98 

25718*7 

NOT , PLAIN , HEX-  6-32  X 3/8  EL  K 

1 

- 99 

257989 

WASHER, LOCK-SPRING  MEDIUM 

i 

ODDER  PN  1128975  OR  1138122  AND  1128302  ALSO 

- 99 

1127741 

SLEEFE-  0.116  ID  X 3/16  OD  X 1/32  THK 

i 

USED  WITH  PINFEED  PLATEN  ONLY 

-100 

390191 

SCREW 

1 

-102 

1071999 

SPRING, HELICAL, EXTENSION 

1 

-103 

1073918 

RING-RETAINING 

1 

-105 

1090622 

NASHER.FLAT-  0.195  ID  0.375  OD  0.090  THK 

1 

-106 

1092125 

RING-RETAINING 

3 

-107 

1100688 

WASHER 

r 

C 

-107 

1116877 

SPACER 

1 

USED  ON  ALL  MACHINES  EXCEPT  1518 

-106 

1123989 

KEY  LEVER  ASSEMBLY 

i 

-108 

1123996 

K EYLEVER- ATTENTION 

1 

-110 

1127763 

NOT 

-m 

1187998 

LINK-  15  IHC8  HACKINg-  (lls6  OSbEft  INDEX  11U) 

-in* 

969565 

C-CLIF  (USE  WITH  INDEX  111) 

1 

-112 

1128081 

SHAFT-  15  INCH  HACHINE 

1 

-113 

1128083 

LINK-INDEX  15  INCH  HACHINE 

i 

- 1 19 

1128302 

SCREW, DETENT  LEVER  HTG 

1 

ORDER  PN  1128975  OR  1138122  OR  1191561 

AND  257889  OR- 1127791  ALSO 

-116 

113366  3 

SPRING, HELICAL, EXTENSION 

1 

-ne 

1135167 

LEVER,  INDEX  MULTIPLIER  CONTROL 

1 

-119 

1128975 

INDEX  DETENT,  PLATEN  36  TOOTH  9*8  LPI 

i 

-119 

1138122 

INDEX  DETENT,  PLATEN,  27  TOOTH,  3*6  LPI 

1 

-120 

1166135 

LEVER  ASSEMBLY-INDEX 

2 

-120» 

1478653 

WASHER 

i 

-121 

1129850 

KEYBUTTON, TYPEWRITER-INDEX  GRAY 

AR 

-121 

1124854 

KEYBUTTON, TYPEWRITER-INDEX  BLUE 

AR 

HTT 

116  985*  ' 

KEYBUTTON, TYPEWRITER-ATTN  DARK  GRAY 

AR 

-121 

1187139 

KEYBUTTON, TYPE WRITER-INDEX-ZTR  GRAY 

AR 

-121 

1 187394 

KEYBUTTON, TYPEWRITER-INDEX-ZTR  DARK  GRAY 

AR 

-122 

6512615 

LEVER  ASM-DETENT 

i 

B 

-123 

6512356 

ROLLER-DETENT 

B 

-129 

6512619 

SHAFT-INDEX  DETENT  ROLLER 

B 

-12! 

251989 

RING, RETAINING 

B 

-126 

1164127 

CLEVIS 

1 

B 

-127 

1203699 

LINK 

1 

B 

- 128 

38261 

SCRES 

T 

B 

-129 

1203631 

STOP 

1 

B 

-130 

26464  1 

RETAINER 

1 

E 

-151 

T263656 

PAWL  AND  CARRIER  ASSEMBLY 

i 

B 

-132 

1203639 

RETAINER 

1 

B 

-133 

1172772 

SPRING 

1 

B 

- 1 34 

38295 

SCRES 

T 

B 

-135 

1191867 

HANDLE-RH 

1 

-136 

114186e 

HANDLE-LH 

1 

- 137 

1169089 

SCREN 

7 

11 


SPCT 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


6 1164575 

7 1123987 


1128883 

1175101 


- 17  1176596 


24  1128270 

25  1176594 


1141 103 
25  I 1176906 


25  | 1203235 
1203236 


34  1128271 

35  1135179 


44 

45  I 1176998 

46  123552 


1124094 

1187404 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


SPACEBAR,  SPACE  ESCAPEMENT  AND  MECHANISM 


CCDE  A OSED  ONLY  ON  MACHINES 
CODE  B OSED  ONLY  ON  MACHINES  735-1518 
CCDE  C OSED  ON  ALL  MACH.  EXCEPT  735-1518 


CCDE  D OSED  ONLY  0 
AND  935-2741  BELOW  SN4647176 


SPACEBAR,  SPACE  ESCAPEMENT  AND  MECHANISM 
SEE  FIGORE  3 FOR  ILLOSTR ATION 
. BAR, SPACE-GRAY 


. B AR ,SPACE-BLOE 
. EAR, SFACE-NAVY  BLOE 
. BAR.SFACE-GRAY-IATE  STYLE 


. RING-RETAINING 
. ARM 

. SPRING-INDEX  DETENT 


. BUSHING 

. SCREW, MACH- BIND  HD  6-32  X 0.375  LG 
. SCREW 


. NOT-FFICTION  LATCH  HOONTING 
. CC1LAP 

. SETSCREW-6  FLOTE  DR  4-40  X 1/8  COP  PT 


. KEYLEVER 

OSED  ONLY  ON  MACHINES  2741  TYPAMATIC 
. SPRING-LEVER  RETORN 


USED  ONLY  ON  MACHINES  2741  TYPAMATIC 
. B AIL-CBH 

OSED  ONLY  ON  MACHINES  2741  TYPAMATIC 


. NOT-HEX  4-40  X .250  ID 
. ECCENTRIC 
. STOD 


. NOT-HEX  4-40  X .250  ID 
. SUPPORT 

. WASHER. FL-NC.  6 X 3/8  OE  X 0.020  THK 


. RETAINER 

. SHAFT  ASSEMBLY -EARLY  STYLE 

OSED  ONLY  ON  MACHINES  2741  TYPAMATIC 


. SHAFT  ASSEMBLY 
. SHAFT  ASSEMBLY-EARLY  STYLE 

OSED  ON  ALL  MACHINES  EXCEPT  1518  AND 


TYPAMATIC 
. SHAFT  ASM-LATE  STYLE 
. SHAFT  ASH-2741  TYFAHATIC-LATE  STYLE 


. SPRING, HELICAL, EXTENSION 
. SPRING-ROW  364 

. LEVER  ASSEMBLY,  SB  INTERLOCK 


. SPRING, HELICAL, EXTENSION 
. LEVER  ASSEMBLY,  SPACEBAR 

. BRACKET,  CONTACT  HTG. 

. BRACKET-BAIL 
. CAM-ESCAPEMENT 
. CAM-SPACE  BAR  INTERLOCK 


. SETSCREW 

. SPRING-HELICAL  EXTENSION 

. WICK-CIl  


. NOT-HEX  4-40  X .250  ID 

. SETSCREW-FLOTED  DR  OVAL  PT  4-40  5/16  LG 
. SETSCREW-FLOTED  4-40 


. LATCH  ASSEMBLY 

. LATCH  ASSEMBLY-  15  INCH  MACHINE 
. SPRING-ROW  1 6 2 


. SPRING-COIL 
. SPRING-LINE  LOCK 

. SPRING. HELICAL. EXTENSION-  21  TORNS 


. KEY LEVER -SPACE  EAR 
. INTERPOSER-SP  BAR 

. IWTERFOSEF-SP  AOX  


. SPRING, HELICAL, EXTENSION-  42  TORNS 
. SPRING, ES  PAWL 
. PAWL-BACKSPACE 


SN 

. SPACER,  BS  PAWL 

. SPACER- BACKSPACE  PAPA __ 


BELOW  SN  4650197  REPLACE  ALSO  BS  PAWL 
AND  COMPLETE  LATE  STYLE  ESCAPEMENT  BRACKET 


SPOT 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


DESCRIPTION 


1 2 3 * 


1138799 

. LEVER-INTER POSER  10  PITCH 

1138800 

. LBVIR-IHTBRFOSBR  12  PITCH 

MHA-Vfl 

. STOD-BACKSPACE  INTERMEDIATE  LEVER 

Etta 

37913 

. N0T-HIX  0-00  X .250  ID 

IHxtfl 

1124614 

. STUD,  BS  RACK  MTG-EARLY  STILE 

:-5T 

uumaH 

. STUD.BS  RACIC  HTG-LATE  STILE 

- 58 

114732C 

. RACK,BS-10P-LATE  STILE 

- 58  , 

1 147319 

. RACK.BS-12P-LATE  STIII 

1128025 

. RACK-BACKSPACE  10  PITCH-EARLY  STYLE 

mQi 

1128020 

. RACK-BACKSPACE  12  PITCH-EARLY  STYLE 

Mtl 

1120616 

. SPACER,  BS  RACK 

- 60 

• m iif  am 

. STUD- BS  BELLCRANK 

- 61 

. HOT-HEX  0-00  X .250  ID 

• 611 

nrnzi* 

. WICK-CII 

- 62 

. LATCH  ASSEMBLY 

- 63 

25282 

. RING- RET AIRING, EXT  0.125  ID  X 0.015  THE 

- 64 

1141072 

. SET SC RES -FLUTED  DR  OVAL  PT  4-40  X 1/2  LG 

- 6 5 

■bht>aajb| 

- 65A 

. OIL  NICK 

- €6 

. KEY  BUTTON. TY PEKRITER- BACK  SPACE  GRAY 

- 66 

1124844 

. KEYBUTTON, TYPEWRITER-BACK  SPACE  BLUE 

- 66 

113381 1 

. KEY BUTTON .TYPESRITER-BLANK  B/S  POS 

- 66 

1187150 

. KEYB UT1CN.TYPEH RITE R-EKSP ACE- RUCK  TASTE 

- 67 

■n  i 

. SPRING, HELICAL, EXTENSION 

- 68 

1071449 

. SPRING, HELICAI, EXTENSION 

- 69 

1133686 

. KEYLEVER  ASSEMBLY- BACKSPACE 

- 70 

. GUIDE, SPACE  BAR 

- 71 

12C3230 

. STEH,SPACEBAR-LH 

- 72 

1134859 

. STEM , SPACEBAR- RH 

' - ?3 

1138970 

. SCREW 

UNITS  USABLE 
PER  ON 
ASM.  CODE 


SPCT 


2 0 A | 1187C06 
1092125 
1 124  6 1 C 


34  43373 

35  1128338 


1132003 

37  I 1164576 

38  1141172 


39  1141173 

40  1141245 
40A  1166762 


4 1 | 1164799 
114129C 
52  I 38263 


67  1159334 

68  1159321 


70  150735 

71  1127737 


1123631 

76  I 1 123629 

77  I 1174106 


1128397 

264641 

1141228 


84  1203527 

85  1164582 


CARRIER  RETURN  NECH ANISN 

SEE  PIGURE  4 POR  ILLUSTRATION 
. MOTOR  AND  DRIVE  MECHANISM  GROUPS 


. CORD-CARRIER  RETURN 
. PULLEY-EALL  BEARING 

USED  ON  ALL  MACHINES  EXCEPT  1518 


. PULLEY 

USED  ONLY  CN  MACHINES  1518 

. PULLEY.  BALL  BRG  LH 

. PULLEY,  IDLER 
. STUD-FEAR  IDLER  PULLEY 
. RING-RETAINING 


. STOP-TORQUE  BAR 
. DRUM,  CBM  CORD 
. SCREW 


-HE 

. SCREW,  SHIFT  ARM  STOP 
. ARM  ASSEMBLY-LATCH 


. WICK-OIL 
. RING-RETAINING 
. STUD,  CR  CLUTCH  ECCENTRIC 


. N 01 -HE X 4-40  X .250  ID 
. SPACER,  CR  CLUTCH  LATCH 
. ARH-CR  LATCH  ACTUATING 


. SPRING-ACTUATING  ARM 

. SPRING, HELICAL, EXTENSION-  26.5  TURNS 
. SHOE-CARRIER  RETURN 


. ARM  ASH,  CR  ACTUATING 
. SCREW 

. SPRING-CARRIER  RETURN  ACTUATOR  ARM 


. STUC-CAPRIER  RETURN  ARM 
. ARM-CARRIER  RETURN  CLUTCH 
. WICK-OIL 


. INSERT-CARRIER  RETAINER  CLIP 
. CLIP-CARRIER  RETURN  ARM 
. SCREW, HACH-FII  H 4-40  X 5/16  LG 


. SCREW 

. SPRING, HELICAL, EXTENSION 
. SCREW, HACH-BIND  HD  6-32  X 5/8  LG 


. NUT-FRICTION  LATCH  MOUNTING 

. ARH-INT  CR  LAT  ACTUATING 

. WASHER, FLAT-  0.193  ID  0.438  OD  0.010  THK 


. COLLAR-OPERATIONAL  SHAFT 
. SETSCREW-6  FLUTE  DR  4-40  X 1/8  CUP  PT 
. LATCH  ASSEMBLY-CARRIER  RETURN 


ER  ASH 

. PIN-OPERATICNAL  FIVCT  LH 
. BRACKET  ASSEHBLY-IND  TRANSFER  SHIFT 


. SPRING, HELICAL, EXTENSION  35  TURNS 
. LOCK,  TAB  RACK  BUSHING 


. STUD,  TRIGGER 
. CLEVIS-LINK 
. LINK-CLUTCH  UNLATCH 


. KEEPER 

. STUD-CAR  RET  KEEPER 
. BELLCRANK-CLUTCH  UNL.LATE  STYLE 


. BELLCRANK-CLUTCH  UNL  - EARLY  STYLE 
. RING, RETAINER,  EARLY  STYLE 
. BSTUD, EARLY  STYLE 


. BUSHING, MARGIN  RACK 
. BUSHING-MARGIN  RACK  RH, LATE  STYLE 

. SCREW 

. SPRING, HELICAL, EXTENSION 
. KEYBUTTCN, TYPEWRITER-RETURN  GRAY 
. KEY BUTTON, TYPE WRITER- RETURN  TLUE 


. KEYBUT1CN , TYPE WRITER- RETURN- Wrt  ZT 
. KEYLEVER  ASSEHBLY-CR 


• iutul 


OIL  WICKS  (FRONT  SHAFT) 


OIL  WICKS  (REAR  SHAFT) 


FIGURE  5.  OPERATIOKAL  IRTERPOSER  BRACKET  ASSERBLT.  SIl  LIST  5 


mm 

f [>1 
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LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

USABLE 

ON 

CODE 

OPERATIONAL  INTERPOSER  BRACKET  ASSEMBLY 

5 - 

CODE  X 0SED  ONLY  ON  MACHINE  1518 

CCDE  E USED  ON  All  MACHINES  EXCEPT  1518 

- 

113540e 

OPERATIONAL  INTERFOSEP  BRACKET  ASSEMBLY 

SEE  FIG0RE  5 FOR  ILLUSTRATION 

REF 

A 

* 

1176807 

OPERATIONAL  INTERFOSEP  BRACKET  ASSEMBLY 

SEE  FIGURE  5 EOR  ILLUSTRATION 

m 

B 

- 1 

23106 

. SPRING 

R 

. SCREW, PAN!  STOP 

mmi 

A 

. NUT, PLAIN, HFX-  4-40  X 1/4  PL  W 

m 

. SPRING, HELICAL, EXTENSION 

B 

BB-a 

bli.mi lama^mm 

. SPRING , DETENT 

H 

BTf|T7^^^^ra 

. SPRING,  EXTENSION 

• 

ran 

. NUT, PLAIN, HEX-  6-32  X 3/8  FL  N 

B 

ran 

■-vIIIAM 

Mi 

338169 

. WASHES, 10CK-EXT  TEETH  NC.  4 X .260  OC 

m 

469565 

. CLIP 

- 12 

1073418 

. RING-RETAINING 

2 

- 13 

1073863 

. SPRING, HELICAL, EXTENSION 

4 

- 14 

1074242 

. SPRING, HELICAL, EXTENSION 

1 

- 16 

1090162 

. SPRING, HELICAL, EXTENSION 

- 18 

1090472 

. WASHER 

A 

- 19 

1092125 

. RING-RETAINING 

H 

ESDI'S 

. STUD 

i 

A 

- 21 

. PAUL 

1 

- 22 

. CAM  FOLLOWER  ASSEMBLY 

1 

B’H 

. ECCENTRIC, CHECK  RING  ADJUST 

7 

gtl 

1 1 1 1 1 1 

. ARM,  CLUTCH  RELEASE  RH 

i 

BFTfl 

immm 

. WASHER 

i 

- 26 

1124508 

. FOLLOWER  ASSEMBLY,  BACKSPACE  CAM 

- 27 

1187193 

. SHAFT-CAM  FOLLOWER  PIVOT 

K 

- 28 

1127714 

. SCRFN. MACH-HEX  HD  3-48  X 0.034  LG 

A 

1 166  34  3 

. SCREW-ECCENTRIC  ADJUST 

- 30 

113810e 

. STOP-KEYLEVER  PAWL 

1 

- 31 

118703C 

. LEVER  ASSEMBLY,  C.R.  CAM 

1 

- 32 

1187195 

1 

- 33 

1159301 

. LEVER-RESTORE 

1 

- 34 

1132084 

. BRACKET  ASSEMBLY 

1 

- 35 

4 

- 36 

1132117 

. CLIF,  SPEED 

1 

- 37 

1132122 

. RETAINER 

1 

CH-1 

. STUD 

4 

gEf 

. CLIP,  ADJ  SCREW 

1 

VB 

HalIlT  M 

. SPRING-EXTENSION  0.139  OD  X 1/2  LG 

4 

- irr 

. STUD-LEVER 

7 

A 

- 42 

1159312 

. PCLLOWER  ASSEMBLY-CB5  CAM 

1 

- 42 A 

118716e 

. . RETAINER 

1 

■LPJ1 

T 

- 42C 

1128616 

. . ROLLER, CAM  FOLLOWER 

1 

- 43 

1138454 

. LEVER  ASSEMBLY,  SB  INTERLOCK 

1 

A 

- 44 

. KEEPER,  SPACE  BAR 

A 

- 47 

1159244 

. LEVER-LOCK  OUT 

Kj 

- 48 

1159246 

. GUI DE- KE YLEVEF 

B*I«S 

1187654 

. PAWL 

1 

EEx] 

1159306 

. LEVER-BACK  SPACE  RESTORE 

1 

1159307 

. LEVER-CARRIER  RETURN  RESTORE 

1 

- 58 

1159942 

. ARM  ASH-FOLLOWER  CR 

1 

- 60 

1 159947 

. STUD-BS  FOLL  ROLL 

1 

- 61 

1159949 

. ARH-FOLl  BS  CONT 

1 

- 63 

. RCLLEP-C AM  FOLL 

- 67 

1164576 

. SCREW, MACH-BINDING  HD  4-40  X 0.125  LG 

mk 

- 72 

1166770 

. WICK-OIL 

Mm 

Bil 

1 187001 

. WICK-CII 

4 

1187002 

. WICK-CIL 

1 

EBTh 

1187003 

. WICK-CII 

1 

1187163 

. WICK-OIL 

MI 

St] 

1072703 

. SPRING 

EL 

Bfl 

1128673 

. INTERPOSER  ASSEMBLY-CARRIER  RETURN, EARLY  STYLE 

B 

;r79 

. INTER  POSE P,CARRIAGE  RET , LATE  STYLE 

mi 

- 80 

1128674 

. INTERPOSER  ASSEBBLY- BACAS PACE, EAR LY  STYLE 

m 

- 80 

1187514 

. IMTERFOSER, BACKSPACE,  LATE  STYLE 

B 

■" — . “ I'll 

UliUllSH 

. INTERPOSER, INDEX,  LATE  STYLE 

mu 

- 8C» 

1128674 

. INTERPOSER  ASSEHBIY-INDEX,EARIY  STYLE 

H 

18 
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SPOT 
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LIST  AND 

UNITS 

USABLE 

INDEX 

DESCRIPTION 

PER 

ON 

NUMBER 

12  3 4 

ASM. 

CODE 

(J 

OPERATIONAL  MAGNET  ASSEMBLY 

6 - 

1203849 

OPERATIONAL  MAGNET  ASM 

REF 

USED  ON  1980 

1 } 

SEE  FIGURE  6 FOR  ILLUSTRATION 

V.  ^ 

- 

1203855 

OPERATIONAL  MAGNET  ASM 

REF 

USED  ON  2970 

SEE  FIGURE  6 FOR  ILLUSTRATION 

- 

1203846 

OPERATIONAL  MAGNET  ASM 

REF 

USED  ON  1518 

SEE  FIGURE  6 FOR  ILLUSTRATION 

- 

1203850 

OPERATIONAL  MAGNET  ASH 

REF 

OSED  ON  2740  AND  2741 

SEE  FIGURE  6 FOR  ILLUSTRATION 

- 1 

38051 

. NUT-FRICTION  LATCH  MOUNTING 

4 

- 2 

56722 

. LOCKNASHER-EXT.  TOOTH  OD.  .150XID.  .320 

2 

: — 3“ 

219633 

~ ~RING  .TIT  A I NTNG  - EX  T 0.073  10  X 0 .""015  THK 

4 

- <1 

1166025 

. CONNECTOR, RECP, ELEC-  24  FEMALE  CONTACTS 

2 

_ C 

302131 

. STRIP-TERMINAL  BLOCK  INSULATOR 

2 

- 6 

430549 

. SCREK,HACH-BIND  HD  4-40  X 7/16  LG 

2 

- 7 

1100938 

. SPRING, HEIICAL, EXTENSION 

AR 

- 8 

1145414 

. DIODE  ASSEMBLY 

1 

- 9 

1135193 

. LINK,  SB  INTERPCSER  FULL 

1 

1 1 

- 10 

11286E6 

. SUPPORT 

1 

- 11 

1128714 

. SCREW 

2 

- 12 

1135134 

. COIL  ASSEMBLY,  PRINT  MAGNET-TAB ,CR, I NDEX 

1 

- 12A 

1128964 

. COIL  ASSEMBLY, B/S-2740, 2741  AND  1980 

1 

- 13 

1159716 

. NUT -OPERATIONAL  PULL  LINK  ADJ 

AR 

( 

- 14 

1 166  33  1 

. ARMATURE 

AR 

- 15 

1 166  332 

. BACKSTOF-OPERATICNAI  ARM  FRONT 

1 

- 16 

1159833 

. BRACKFT  ASSEMBLY-OPERATIONAL  HAG  FRONT 

1 

- 17 

1166335 

. PLATE-ARM  PIVOT  FRONT 

1 

- 18 

1 166  334 

. BACKSTOF -OPERATIONAL  ARM  REAR 

1 

- IS 

1166333 

. PLATE-ARM  PIVOT  REAP 

1 

- 20 

1159842 

. BRACKFT  ASSEMBLY-OPERATIONAL  MAG  REAR 

1 

- 21 

1159945 

. LINK  ASH 

2 

- 22 

1159950 

. ARM-CONTACT  ACT 

2 

=""2 T" 

1 166  336 

. FRKME-OPERKTICNKL  MAGNET 

r 

Vv 

- 24 

1164576 

. SCREN, MACH-BINDING  HD  4-40  X 0.125  LG 

1 

- 24  A 

1124234 

. STUD-ECCENTRIC 

1 

^~7V 

1166562 

. SCREW 

12 

- 26 

1 166304 

. WASHER-SHOCK  ABSORBER 

AR 

1 1 

- 22 

1166337 

. SHIM-OPERATIONAL  MAGNET  REAR 

2 

- 28 

1166330 

. SHIM-OPERATIONAL  MAGNET  FRONT 

2 

- 29 

1C9084C 

WASHER 

4 

- 30 

1164577 

SCREN, MUCH-BINDING  HD  6-32  X 0.312  LG 

2 

< 

C 

• 

r*\ 

^ r 

0* 

c 

■ 

31 

■ 

K®: 

r 


<%  0 


k.  . „ .- 


21 


•4.  * 
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LIST  ANO 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

OPERATIONAL  TRANSMITTING  CONTACT  ASSEMBLE 

7 - 

1203959 

1203964 

1203965 

CONTACT  ASH-OPERATIONAL  T R ANSH ITTING, 1 980 

CONTACT  ASH-OPERATIONAL  T RA NSHITTING, 2970 

CONTACT  ASH-OPERATIONAL  TRANS HITTING ,2740 

REF 

REF 

REF 

- 1 

li039T2 

469565 

CONTACT  ASH-OFERATIONAL  T F ANS HITT ING, 1 5 1 8 

SEE  FIGURE  7 FOR  ILLUSTRATION 

. CLIP 

BET 

2 

- 2 

- 3 

- 4 

478394 

1090343 

1159961 

. SCREW 

. SPRING, HELICAL, EXTENSION 
. BRACKET-CONTACT 

3 

AR 

1 

- 5 

- 6 

- 7 

1159959 

1138353 

1159937 

. PLATE-ADAPTER 
. SCREW 

. CONTACT  BLOCK  ASH 

1 

2 

AR 

- 7 

- 7 

1166606 

1277196 

USFD  ON  ALL  MACHINES  EXCEPT  2970 
. CONTACT  BLOCK-FILLER  BLANK 
. CONTACT  BLOCK-  2 POSITIONS 

AR 

AR 

- Ik 

- e 

1159117 

1159938 

used  otuy  cn  hacHines  2970 

. SPACER 

. SHAFT-LATCH  SPRING 

1 

- 9 

- 10 
- ii 

1159940 

1159941 

1 159951 

. SHAFT-FCLLOWEF 
. PLATE-LATCH  AEJ 
. CONTACT-LATCH 

r 

2 

AR 

^ry 

- 13 

- 14 

1159953 

1159956 

1159557 

. SHAFT-ACTUATOR  ARH 
. ACTUATOR-CONT  LH 
. ACTUATOR-CONT  RH 

1 

1 

1 

^TT~ 

- 16 
- 1 6 A 

11159963 

1159966 

1077389 

. CL A HP-OPR  CONTACT 
. FOLLOWER- INTER POSER  LH 
. SPACEF-INTERPOSER  FOLLOWER 

1 

AR 

AR 

- 17 

- 18 
- 19 

1159967 

1 16457  € 

1 1645PC 

. FOLLOWER- I NTERFCSER  PH 
. SCREW, HACH-BINDING  HD  4-40  X 0.125  LG 
. SCREW 

1 

4 

2 

- 20 

338169 

. HASHER, IOCK-EXT  TEETH  NO.  4 X .260  OD 

Z\ 

LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


DESCRIPTION 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


EARLY  STYLE  2740/2741  OPERATIONAL  SHAFT  ASSEMBLY 


56722 

1128326 


1135311 

1159843 


OPERATICNAL  SHAFT  ASH-EARLY  2740/2741 
SEE  FIGURE  8 FOR  ILLUSTRATION 

. NUT-HEX  4-40  X .250  ID 

. OPERATE  SHAFT 

. . LOCKWASHER-EXT.  TOOTH  OD.  . 150XID. 


16  1159948 

17  1123594 


1159964 

18  I 1128413 

19  1132064 


24 

25  [ 1123586 

26  | 1166217 
257975 


265195 
324497 
30  I 1100523 


31  1128161 

32  1123571 

33  1123572 


. . BRACKET-SUPPORT 
. . SUPFORT-CAH  SHAFT  BUSHING 
. . BUSHING-CAH  SHAFT  SUPFORT 

. SCREW , HACH- BINDING  HD  6-32 

X 0 

312 

LG 

CAP!  AND  RATCHET  ASH 

. SET  SCREW- FLUTED  SOC  6-32  X 

1/8 

CUP 

PT 

. RETAINER, OPERATIONAL  CAH  HTG 

. RING-RETAINING 

. WHEEL, INDEX  CLUTCH 

l |;)  M VI  i W >i  J TM -m*? ; I 


. ECCENTRIC  CHECK  RING 

. RING, INDEX  CAH  CHECK 

. C AH-CCNT  OPERATING 

. FAWI,  INDEX  CLUTCH 

. SPRING, HELICAL, EXTENSION 

. CHECK  RING-BS/SB 

. CAH-CONTACT  OPERATE 

. SCREN-BCC  LOCKING 

. CAH  ASSEMBLY 

. RATCHET-OPERATICNAL  CLUTCH 

. CAH  ASSEMBLY- INDEX 

. SCREW, HACH-HEX  HD  <I-<I0  X 0.260  LG 

. PAWL  ASSEHBLT-EACK  SPACE 

SETSCREW-SPLINE  DR  CDF  ET  6-32  X 3/8  LG 

SCREW, HACH-HEX  HD  6-32  X 7/32  LG 

RETAINER, OPERATICNAL  CAH  SHAFT 

SETSCREW-SPLINE  DR  COE  IT  6-32  X 3/16  LG 

SHAFT-OPERATIONAL  CAH 

PINICN,TAB  GOVERNING 

SPRING, TAB  GOVERNING 

HOP, TAB  GOVERNING 

PINION, CARRIAGE  RETURN 

BUSHING, CARRIAGE  RETURN  CLUTCH 

SPRING, CARRIAGE  RETURN  CLUTCH 

CLAMP, CARRIAGE  RETURN  CLUTCH 

CLAHP, SHOCK  UNLOAD  SPRING 

SPRING, SHOCK  UNLOADER 

CCLLAR-TAB  GOV  PIN 

COLLAR , TAB  GOV  FINICN 

SPRING,  SHK  UNLATCH  EXT 

SCREW, ASH  FL  WASH-HEX  HD  6-32  X 0.310  LG 

STUD,  ECCENTRIC  SHK  ONL  CLAHP 

Httfc,  SHOCK  UNLOAD 

INSERT,  SHOCK  UNLOAD  HOB 

SCREW. SHLDR-  0.312  DIA  0.105  LG  6-32  THD 

. SUPFORT-CAH  SHAFT 

X f 
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LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


1174181 

4 I 324497 

5 1175107 


13  1123581 

14  1123582 


KILKIti'] 


17  1166366 

19  1159654 


RWliUHrl!! 


21  1166230 

22  1166231 


26 

27 


28  1159843 

29  1159844 

30  1164577 


31 

32  | 1175103 
324221 


IMPROVED  LOBE  OPERATIONAL  SHAFT  ASSEMBLY 


OPERATIONAL  SHAFT  ASH, IMPROVED  LOBE, 
OPERATIONAL  SHAFT  ASM , IMPROVED  LOBE, ALL 
EXCEPT  1980  AND  2740-2  DOC.  INSERT 


SEE  FIGURE  9 FOR  ILLOSTRATION 
. NOT, PLAIN, HEX-  6-32  X 3/8  FL  6 
. SET SCREN-6  FLUTE  DR  6-32  X 5/8  LG  COP  PT 


. SCREW, MACH-HEX  HD  6-32  X 7/32  LG 
. RETAINER, OPERATIONAL  CAM  SHAFT 
. SETSCREW 


. PINION, TAB  GOVERNING 
. SPRING, TAB  GOVERNING 
. HOE, TAB  GOVERNING 


. PINION, CARRIAGE  RETURN 
. SPRING, CARRIAGE  RETURN  CLOTCH 
. CLAMP, CARRIAGE  RETURN  CLOTCH 


• 1,1  •■fci ; (tM .Mil  j *i)  l«.-l [H 


SPRING, SHOCK  UNLOADER 

COLLAR, TAB  GOV  PINION  


SPRING-LOW  VELOCITY  FCL 
SHAFT-OPERATION  A I CAM 
ARBOR-TORQUE  LIMIT 


STUD, ECCENTRIC 
HOE-SBOCK  ONLOADER 
INSERT-SHOCK  UNLOADER  HUB 


CLAMP-TAB  SPRING 
OPERATE  SHAFT 
. LOCKWASHER-EXT.  TOOTH  OD.  .150XID.  .320 


. SCREW, ASM  FL  WASH-HEX  HD  6- 
. SCREW  ASSEMBLY-HEX  HD  6-32  X 7/16  LG 

. BRACKET-SUPPORT 

. SUFFORT-CAH  SHAFT  BUSHING 
. BUSHING-CAM  SHAFT  SUPPORT 
. SCREW, MACH-BINDING  HD  6-32  X 0.312  LG 
CAM  AND  RATCHET  ASH 

. SETSCREW-6  FLUTE  DR  6-32  X 1/8  CUP  PT 
. RETAINER, OPERATIONAL  CAM  HTG 
. RING-RETAINING 
WHEEL, INDEX  CLUTCH-LATE  STYLE 

NOT  INTERCHANGEABLE  WITH  EARLY  STYLE 


C.  INSERT 


10  LG 


NOT  INTERCHANGEABLE  WITH  EARLY  STYLE 
SCREW, MACH-HEX  HD  4-40  X 0.260  LG 


ECCENTRIC  CHECK  RING 
SCREW-ECC  LOCKING 
CAH-CONT  OPERATING 


RING-INDEX  AND  C/R  CAHCHECK 
CAM-CONTACT  OPERATE 
RING-EACKSPACE  CAM  CHECK 


14 fcl*  S Ob  JB4  ini  LTWiV  1 


. COLLAR-TAB  GOV  PIN 
. PAWL,  INDEX  CLUTCH  LATE  STYLE 


NOT  INTERCHANGEABLE  WITH  EARLY  STYLE 
. SPRING 

CAM  ASM 


RATCHET, OPERATIONAL  CLUTCH 
CAM  ,CR/INDEX 

. PAWL  ASSEMBLY-BACK  SPACE 


EARLY  STYLE-NOT  INTERCHANGEABLE  WITH  LATE  STYLE 
PAWL  ASH.  BACK  SPACE,  LATE  STYLE 
. WICK-OIL  LONG 


. WICK- FACKSP ACE  HUB  OIL 
CAM  ASH-REVERSE  INDEX, 1518 

NOTE:  ON  1980  AND  2740-2  THIS  IS 


FEED  ROLL  LOWERING  CAM 
. RETAINER, OPERATIONAL  CAM  HTG  1518  6 1980 
. RING-RETAINING  1518  6 1980 


. ECCENTRIC, CHECK  RING  ADJUST  1518  6 1980 
. SPRING, HELICAL  TENSION,  LATE  STYLE 
. PAWL-FR  CAM  CLUTCH. 1980 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


NOT  INTERCHANGEABLE  WITH  LATE  STYLE 

. . RATCHET 'OPERATIONAL  CLOTCH 

. . SCREW, SELF  LOCKING-HEX  HD  4-40 

X 0. 

i'ibL  g 

. . SCREW, SELF  LOCKING-HEX  HD  4-40 

X 0. 

I92LG 

27 
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FIGURE  10.  Cl  AND  C2  PRINT  FEEDE  NCR  AND  IEVER  CONTACT  ASSERELY . SEE  LIST  10. 


USABLE 

FART 

DESCRIPTION 

PER 

ON 

NO. 

12  3 4 

ASM. 

CODE 

Cl  AND  C2  PRINT  FEEDBACK  AND  LEVER  CONTACT  ASSEMBLY 

UE 

PRINT  FEEDEACK  AND  IEVEF  CONTACT  ASH 

REF 

SEE  FIGURE  10  FOR  ILLUSTRATION 

3743  ? 

. INSULATOR, PLATE 

8 

■ [itf'tyfli 

. INSULATOR-SCR  0.128  ID  0.186  OD  17/32  LG 

ii 

118416 

. SCREW , H ACH- RH  5-90  X 5/32  LG 

6 

rfl 

173205 

. SCR  EK , ASHD  KASHER-RH  5-40  X 21/32  LG 

2 

- 

5 

173207 

. SCREW, ASHD  KASHER-RH  5-40  X 25/32  LG 

2 

- 

6 

326119 

. SUPPORT 

2 

- 

7 

1135467 

. BACKUP-CONTACT 

4 

- 

8 

IIKWM 

. CONTACT-SHIFT  N/O 

am. 

- 

9 

. STRAP  ASSEMBLY 

Hr 

- 

10 

Itfi ' 

. BRACKET-CONTACT 

- 

11 

1128832 

. TERMINAL-CONTACT 

4 

- 

12 

1128833 

. TERMINAL-CONTACT 

2 

- 

13 

1128834 

. STRAP  ASSEMBLY-OPERATING 

2 

- 

1* 

1135466 

. BACKUP-CONTACT 

8 

- 

15 

7341 

NUT, PLAIN, REX-  5-90  X 1/9  FI  K 

2 

- 

16 

#38599 

SCREW, HACH-BIND  HD  4-40  X 7/16  LG 

1 

- 

t r 

T 

• 

18 

1135512 

COVER, DOST-CONTACT 

1 

■ 
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list  and 

INDEX 

NUMBER 


PART 

NUMBER 


18  1128793 


19  1128793 

20  1128799 

21  1128799 


i 

i 

-v 

UNITS  USABLE 
PER  ON 
ASM.  CODE 


C3  AND  C9  SHIFT  CONTACT  ASSEMBLIES 


C3  AND  C9  SHIFT  CONTACT  ASSEMBLIES 

SEE  PIGORE  11  FOR  ILLUSTRATION 
SHIFT  CONTACT  ASSEMBLY-  2790  6 2791  EARLY  STYLE 


SEE  FIGURE  11  FOR  ILLUSTRATION 
SHIFT  CONTACT  ASSEMBLY 

LATE  STYLE  2970.2790  6 2791 


SEE  FIGURE  11  FOR  ILLUSTRATION 
SHIFT  CONTACT  ASM-1518  CNLY 

SEE  FIGURE  11  FOR  ILLUSTRATION 


. INSULATOR-PLATE 
. INSULATOR-PLATE 
. INSULATOR. PLATE 


. INSULATOR, PLATE 
. SCREN,H ACH-FIL  H 6-32  X 1/2  LG 

USED  ON  MACHINES  ABOVE  SN  9619927 


, INSULATION 
„ SCFEW,MACH 


. SCREW 

. SCREW, HACH-RH  5-90  X 5/32  LG 
. SCREW, ASMD  WASHER-RH  5-90  X 25/32  LG 


RING, RET AIMING- EXT  0.119  ID  X 0.025  THK 
USED  ON  EARLY  STYLE  BELOW  SN  9619927 
. SUPPORT 


. SUPPORT 

. TERMINAL-CONTACT  SPRING 
. TERMINAL-CONTACT  SPRING 


. SPRING, HELICAL, EXTENSION 

USED  ON  EARLY  STYLE  BELOW  SN  9619927 
. TERMINAL 


. TERMINAL 
. STRAP  ASSEMBLY 
. STRAP  ASSEMBLY 


. CONTACT-SHIFT  N/O 
. CONTACT-SHIFT  N/O 
. STRAP  ASSEMBLY 


. STRAP  ASSEMBLY 
. CONTACT  ASSEMBLY 
. CONTACT  ASSEMBLY 


. CONTACT  ASSEMBLY 
. LEVER  ASSEMBLY 

CN  MACHINES  BELOW  SN  9619927  REPLACEMENT 


OF  THIS  PART  WILL  REQUIRE  PARTS 
AND  1139829  (INDICES  5 AND  33) 

. BRACKET 


REPLACEMENT  OF  1128952  WILL  REQUIRE 
REPLACEMENT  OF  THE  EARLY  STYLE  PARTS 
1128950  AND  1128959  (INDICES  30  AND  32) 


USED  ON  EARLY  STYLE  BELOW  SN  9619927 
REPLACEMENT  OF  1128959  WILL  REQUIRE 


REPLACEMENT  OF  THE  EARLY  STYLE  PARTS 
1128950  AND  1128952  (INDICES  30  AND  31) 
. ARM-FOLLOWER 


USED  ON  MACHINES  ABOVE 
SN  9693262 

. NUT 


USED  ON  MACHINES  ABOVE  SN  961992 
• SHIELD,  CONTACT 

USED  ON  MACHINES  BELOW  SN  9619927 


. BACKUP-CONTACT 
. BACKOF-CONTACT 
. BACKUP-CONTACT 


. BACKUP-CONTACT 
. SCREW 


FIGURE  13.  1980  AND  2740-2  C5  AND  C6  FEEDBACK  CONTACT  ASSEMBLY . SEE  LIST  13. 


DESCRIPTION 


]ftiL}  It  Ail 


1980  AND  2740-2  C5  AND  C6  FEEDBACK  CONTACT  ASSEMBLY 


1 1 84 1 e 
173206 
257982 


10 

1128743 

11 

1128745 

12 

1135467 

13 

1135629 

14 

1166153 

15 

1166154 

154 

1142214 

15p 

TTOT 

15C 

1187699 

16 

1166186 

17 

1187521 

18 

58853 

18 

1117755 

20 

1202646 

CONTACT  ASSEMBLY-  C5  AND  C 

USED  ONLY  ON  MACHINES  1980  SEE  LIST  30  FOR  ALL 
OTPER  MACHINES  SEE  FIGURE  13  FOR  ILLUSTRATION 


. INSULATOR-PLATE 
. INSULATOR, PLATE 

. INSOLATOR-SCF  0.128  ID  0.186  OD  17/32  LG 


. SCREV  ,M ACH-RH  5-40  X 5/32  LG 
. SCREV, ASMD  VASHFR-RH  5-40  X 0.719  LG 
. CLIP,RFTAINIRG-E  TYFE  0.188  DIA  GROOVE 


. SUPPORT 

. TERMINAL-CONTACT  SPRING 

. TERMINAL 

. CONTACT-SHIFT  N/O 
. BACKUP-CONTACT 

. CONTACT  ASSEMBLY 

. BRACKET  ASSEMBLY 
. BEIICFANK  ASSEMBLY 

. SCREV-  LATE  STYLE  MACHINES  ONLY 

. ECCENTRIC-  LATE  StYLE  MACHINES  ONLY 
. LEVER-  LATE  STYLE  MACHINES  ONLY 

. WICK-CII 

. TERMINAL-CONTACT  SPRING 
. SPRING, HELICAL, EXTENSION 
SCREN, MACH-BINDING  HD  6-32  X 0.  188  LG 
SPACER-C5/C6  CONTACT 


33 


4 326119 

5 339107 

6 339109 


11287*5 

1128832 


11  1135621 

12  1159112 


CONTACT  ASSEHBLY-C7  SHIFT 

OSED  OR  ALL  H ACHIRES  BOT  1518 
SEE  FIGOBE  14  FOB  ILLUSTRATION 


. IN SOL ATOR ,PLATE 

. I NS  OLA TOR -SCR  0.128  ID  0.186  OD  9/16  LG 
. SCREW . H ACH-RH  5-40  X 5/32  LG 


. SUPPORT 
. TERHINAL 

. TERRI NAL-CONTACT  SPRING 


. SCREW,  ASBD  WASBER-RB  5-40T  0.688  LG 
. CONTACT 

. TERMINAL-CONTACT 


. BACKOF-CONTACT 
. BRACKET-CONTACT 
. SHIELD 


. SHI FLD-WTC  ONLY 
. CON1ACT-OPER  STRAP 

SCREW, HACH-BINDING  HD  4-40  X 0.250  LG 


N3T 

a^==a*^WjlSJ- 


FIGURE 

16.  2990  KEYBOARD  KEYLEVER  CONTACT  ASSEMBLY . SEE  LIST  16 

1ST  AND 
INDEX 

NO. 

PART 

NO. 

DESCRIPTION 

12  3 4 

, 

2970  KEYBOARD  KEYLEVER  CONTACT  ASSEMBLY 

1090630 

1090933 


MIKIL1MI 


8 | 1135176 
1135179 


KMIUHM4 


11  1127795 

13  1159216 


1127763 

1074195 


CONTACT  ASH-KEYBOA 

OSED  ONLY  ON  RACHINES  2970 
SEE  FIGURE  16  FOR  ILLUSTRATION 


. SCREW, RACH-FIL  H 4-40  X 7/8  LG-LOCKOUT 
. WASHER, FL-NO.  3 X 5/16  OD  X 1/64  THK 
. SCR EN-CC NTACT  HCUNTING 


. NOT 

. ROT-ES  KEYLEYER  STUD 
. BOLDING,  CONTACT 
. HOLDING,  CONTACT 
. SPRING,  CONTACT  ACTUATING 
. BRACKET,  CONTACT  HTG. 


. BRACKET,  CONTACT  HTG. 

. SCREW, HACH-FLAT  FIL  H 4-40  X 0.250  LG 
. STUD-REPEAT 


. SPRING-REPEAT 
. NUT 

WASHER, PLAT-NO.  6 


G 


36 


SPCT 


LIST  AND 
INOEX 
NUMBER 


PART 

NUMBER 


1187037 

11208C6 

11288C9 


1128809 

1128812 


15  1120815 

16  1128816 


21  1128821 
22  1128822 


24  1128824 

25  1128825 


27  1128827 

28  1128829 


30  | 1135573 
1164582 


35 

36  I 205329 

37  I 38353 


1090622 

1090970 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


SELECTION  CONTACT  ASSEMBLIES 


CODE  A USED  ON  MACHINES 
CCDE  B USED  ONLY  ON  MACHINE  1518 
CODE  C USED  ONLY  ON  MACHINE  2970 


CODE  D USED  ONLY  ON  MACHINE 
SELECTION  CONTACT  ASSEMBLY 


SEE  FIGURE  17  POF  ILLUSTRATION 
SELECTION  CONTACT  ASSEMBLY 

SEE  FIGURE  17  FOR  ILLUSTRATION 


SELECTION  CONTACT  ASSEMBLY 

SEE  PIGURE  17  FOR  ILLUSTRATION 
SELECTION  CONTACT  ASSEHELY 


SEE  FIGURE  17  FOR  ILLUSTRATION 
. SCREW, MACH- FI I H 2-56  X 3/16  LG 
. SCREW, HACH-TFUSS  HD  2-56  X 3/16  LG 


-3/ 

. SCREW, MACH-BIND  HD  4-40  X 0.375  LG 
. CONNECTOR, RECP, ELEC-  24  FEMALE  CONTACTS 


. STPIF-TEFHINAL  BICCR  INSULATOR 
. SCREW, MACH-BINDING  HD  4-40  X 0.625  LG 
. SCREW-USE  ON  CODES  ABB 


. SCREW, HACH-BIND  HD  4- 
. CONTACT  ASSEMBLY-N/C 
. CONTACT  ASSEMBLY-N/C 


. CONTACT  ASSEMBLY-N/C 
. CONTACT  ASSEMBLY-N/C 
. CONTACT  ASSEHBL Y-O/P 


. CONTACT  ASSEHBLY-O/P 
. CONTACT  ASSEMBLY 
. CONTACT  ASSEMBLY- N/O 


. CONTACT  ASSEHBLY-N/O 
. CONTACT  ASSEHBLY-N/O 
. CONTACT  ASSEMBLY-N/C 


. CONTACT  ASSEMBLY-N/C 
. CONTACT  ASSEMBLY-N/C 
ONTACT  ASSEHBLY-O/P 


. CONTACT  ASSEHBLY-O/P 
. CONTACT  ASSEHBLY-O/P 
. CONTACT  ASSEHBLY-N/O 


. SPACER 
. SPACER 


. ACTUATOR-CONTACT 
. ACTUATOR-CONTACT 
. ACTUATOR-CONTACT 


. GUIDE-CONTACT 
. GUIDE-CONTACT 
. GUI DE-CC NTACT 


. CO 

. PLATE-ACTUATOR 
. PLATE-ACTUATOR 


. PLATE-ACTUATOR 
. INSULATOR-CONTACT 
. PLATE-CCNTACT  ASH  HTG 


. PLATE-CONTACT  ASH  HTG 
. DIODE  ASSEMBLY 
. SCREW 


. RESISTOR  ASSEMBLY-68  OHMS 

. JUMPER-BRASS, 3/16 

SCREW , MACH- FI L H 6-32  X 7/16  LG 


SPACER-SELECTION  CONTACT-. 
SPACER-SELECTION  CONTACT-. 040 
SPACER- SELECTION  CONTACT-. 020 


SPACER- SELECTION  CONTACT-. 
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FIGURE  1 

18.  CARRIER  RETURN  INTERLOCK  CONTACT  ASSEMBLY.  SEE  LIST  18 

ISf  AND 
INDEX 

NO. 

PART 

NO. 

DESCRIPTION 

12  3 4 

CARRIER  RETURN  INTERLOCK  CONTACT  ASSEHBLY 

3743  5 
105052 


118418 

173205 

326119 


7 1128745 

8 1135467 


|||L1  LL'fl 


11769(9 

11*2377 


2 

116*582 


liUil.UQi 


USED  OH  ALL  HACH.  EXCEPT  1518  AND  2970 
SEE  LIST  19  FOR  1518  AND  2970 


SEE  FIGORE  18  FOR  ILLUSTRATION 
INSULATOR , PLATE 

INSULATOR-SCR  0.128  ID  0.186  OD  17/32  LG 


SCRE1,HACH-RH  5-40  X 5/32  LG 

SCREN , ASHD  NASHER-RH  5-40  X 21/32  LG 

SUPPORT 


| Li T4 Ki  J ) ATrl 


. CONTACT-SHIFT  N/O 
. BACKUP-CONTACT 


. BRACK 
. STRAP-  835  935 
STUD-CONTACT  SHIELD 


SHIELD-SHIFT 

SCREN 


39 


FIGURE  19 


1518  & 2970  CARRIER  RETURN  INTERLOCK  CONTACT  ASSEBBLT.  SEE  LIST  19 


- 2 

105052 

. LHS9LA70H-SC8S1I  »0.  5 I 1/2  LG 

2 

- 3 

118418 

. SCREK,fl»CH-BH  5-40  X 5/32  LG 

3 

- U 

17  32C  f 

. SC8E4.AS8C  SASH8F-PH  5-40  X 21/32  LG 

2 

- 5 

326118 

. SUPPORT 

1 

- 6 

. TEFHINAL-CONTACT  SPRING 

H 

- 7 

1108350 

. SHI ELC 

§&* 

- 8 

1128743 

. TEFHINAL 

■HK1 

ft|K 

. STRAP  ASSEHBLT 

M 

3T1 

. CCNTACT-SRIFT  N/0 

Kir! 

. STRAP  ASSEHBl I 

- IT 

. BRACKET 

T 

- 13 

. BACKUP-CONTACT 

4 

- n 

KIhTiTIBHH 

. BACKUP-CONTACT 

2 

- 15 

tlUUUHHI 

■HI 

- 16 

1159542 

SRI ELE-SHIET 

K 

- 17 

1164582 

SCREN 

■i 

FIGURE  20.  2741  ATTENTION  CONTACT  ASSEMBLY.  SEE  LIST  20. 


LIST  AN C 
INDEX 

NO. 

FART 

NO. 

DESCRIPTION 

12  3 4 

ON  ITS 
PER 
ASH. 

TTsTBTE 

ON 

CODE 

2741  ATTENTION  CONTACT  ASSEMBLY 

20  - 

1176513 

ATTENTION  CONTACT  ASSEMBLY 

USED  ONLY  ON  MACHINES  27*1 

SEE  riGURE  20  FOR  ILLUSTRATION 

REE 

- 1 
- 2 
- 3 

374T! 

100229 

110418 

. INSULATOR, PLATE 
. INSULATOR-SCREN  NO.  5 X 1/2  LG 
. SCREN,HACH-RH  5-40  X 5/32  LG 

4 

2 

3 

- 4 

_ c 

- 6 

173205 

326119 

339109 

. SCR EN , ASHD  KASHER-RH  5-40  X 21/32  LG 
. SUPPORT 

. TERMINAL-CONTACT  SPRING 

2 

1 

2 

- 7 

- 8 

- 9 

1128143 

1128744 

1128745 

. TERMINAL 
. STRAP  ASSEMBLY 
. CONTACT-SHIFT  N/O 

1 

1 

1 

- 10 
- 11 
- 12 

1 128706 

1135*66 

1135*67 

. STRAP  ASSEMBLY 
. BACKUP-CONTACT 
. BACKUP-CONTACT 

1 

3 

1 

- 13 

- 14 

- 15 

1 176514 

37913 

1164690 

. BRACKIT-ATT  HTG 

NUT-HEX  4-40  X .250  ID 

SCREN, MACH-BINDING  HD  4-40  X 0.312  LG 

1 

1 

1 

f 


r 


FIGURE  21 


1510  LOCK  HECHANISH  CONTACT  ASS EHBLT . SEE  IIST  21 


LIST  AND 
INDEX 

NO. 

PART 

NO. 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASH. 

1518  LOCK  MECHANISM  CONTACT  ASSEMBLY 

21  - 

1128896 

LOCK  HECHANISH  CONTACT  ASSEMBLY 

USED  ONLY  C»  MACHINES  1518 

SEE  FIGURE  21  FOR  ILLUSTRATION 

REF 

- 1 
- 2 
- 3 

37435 

100229 

118410 

. INSULATOR, PLATE 
. INSULATOR- SCREW  NO.  5 X 1/2  LG 
. SCREW, HACH-RH  5-40  X 5/32  LG 

4 

2 

3 

- 4 
. c 

- 6 

173205 

326119 

339109 

. SCREW, ASBD  WASHER-RH  5-40  X 21/32  LG 
. SUPPORT 

. TER RINA I-CONT ACT  SPRING 

2 

1 

2 

- 1 
- 8 
- 9 

1128793 

1128799 

1128795 

. TERHINAL 
. STRAP  ASSEHBLY 
. CONTACT-SHIFT  N/O 

T 

1 

1 

- 10 
- 11 
- 12 

1128746 

1128097 

1135466 

. STRAP  ASSEHBLY 
. BRACKET 
. BACKUP-CONTACT 

i 

i 

3 

- 13 

- 14 

236550 

1128882 

SCREW, HACH-BIND  HD  4-40  X 0.375  LG 

SPACER 

2 

1 

SPCT 


FIGURE  23.  SHIFT  DHIOCK  FAGRET  ASSEMBLY.  SIE  LIST  23. 


DESCRIPTION 


PER  ON 
ASH.  CODE 


SHIFT  UNLOCK  HAGNtT  ASSEHBLY 

AGUE!  ASSEHBTT-ShI Ft  OlfCC* 

OSED  ON  HACHINES  EXCEPT  1518  - FOR 
EARLI  STYLE  2740  ANE  2741  SEE  LIST  22 


SEE  FIGURE  23  FOR  I LLOSTR 
SCREW ,THD  FCRHING-BIND  HD  NO.  4 X 1/2  LG 
INSULATOR-TERHINAL  BLOCK 


TERHINAl  BOARD  ASH-  12  FEEDTHRU  TERHINAL 
BASHER, FLAT 

SCREW. HACH-BIND  HE  6-32  X .125  LG 


SCREW, HACK- HEX  HD  4-40  X 0.  156  LG 
YOKE 

COIL  ASSEHBLY 

RESIDUAL 

BACKSTOP 

PLATE 


DIODE  ASSEHBLY  (BIACR  LEAD  ANODE) 
. TERHINAL,  QUICK  DISCONNECT 
. S EH ICON DOCTOR  DEfICE 


~mckM 

. ARHATURE 

. SCREW, HACH-BINDING  HD 

4-40 

X 0.125  LC 

SCREW, HACH-BIND  HD  "5-T2 
SCREW 

X 6. 

375  LG 

LIST  AND 
INDEX 

NO. 

FART 

NO. 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASH. 

US ABIT 
ON 

CODE 

SHIPT  HAGNET  ASSEMBLY 



11551C5 “ 

SHIP!  HAGNET  ASSEMBLY 

STT 

SI  E FIGORE  24  FOB  ILLUSTRATION 

- 1 

123552 

. SPRING, HELICAL, EXTENSION-  21  TURNS 

REP 

- 1ft 

205329 

. JUHPER-BRASS.3/16 

y 

- 2 

30209C 

. CONNECTOR, RECP, ELEC-  24  PEHALE  CONTACTS 

i 

- 3 

30  2 1 3 1 

. STRIP-TERMINAL  BLOCK  INSULATOR 

i 

- 3ft 

355341 

. WASHER, FLAT 

5 

- 4 

438549 

. SCREW, HACH-BIND  HD  4-40  X 7/16  LG 

1 

- 5 

1072126 

. SPRING, HELICAL, EXTENSION 

1 

- 6 

1117759 

. SCREW,  BACH-BINDING  HD  6-32  It  0.188  LG 

2 

- 6ft 

1117759 

. SCR EN,RACH- BINDING  8D  6-32  X 0.188  LG 

2 

- 6ft 

1164575 

. SCRIS, HACH-BIND  HD  6-32  X 0.375  LG 

2 

USED  ABOVE  SN  4622363 

- 7 

1127785 

. SCRES.HACH-HEX  HD  4-40  X 0.156  LG 

1 

- e 

112895e 

. BRACKET 

1 

- 9 

1128959 

. YOKE  AND  CORE  ASSEMBLY 

1 

- 10 

1128962 

. YOKE 

1 

- 11 

1128964 

. COIL  ASSEMBLY 

1 

- 12 

112896! 

. REsIbOAl 

7 

- 13 

1128966 

. BACKSTOP 

i 

- 14 

1128967 

. PLATE 

2 

- <5 

1128968 

. ARHATORE 

1 

- 16 

1128969 

. ARMATURE 

1 

- 17 

1135134 

. COIL  ASSEMBLY,  PRINT  HAGNET 

1 

- 18 

1135573 

. DIODE  ASSEMBLY  (BLACK  LEAD  ANODE) 

1 

- 19 

187243 

. . TERHIHAL,  QUICK  DISCONNECT 

2 

=“1 7T 

2 106  333 

. . SEHICONDUCTOR  DETICt 

T 

- 21 

1164578 

. SCREI .HACH-BINDING  HD  4-40  X 0.125  LG 

5 

- 22 

1164576 

. SCHEi 

3 

I 


•s 


— 


* 9 


SFCT 


V/ 

LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

HAG  NET  ASH -REVERSE  INDEX  CAR  FOLLOWER  HAGNET  BRACKET 

£ i 

■’UE 

HO  NO. 

HAGNET  ASH-REVEFSE  INDEX  CAR  FOLLOWER  HAGNET  ERACKET 

N F 

257971 

. SETSCREN-HEADIESS 

1 

1 12858  C 

. SPRING-SELECTION  LATCH 

1 

' V- 

. SPRING 

mu 

1203640 

. SHAFT  ASSEHBLY-  R.I.  CAR 

B 

% * 

■ VI 

1203630 

. FOLIOliEF  ASSEHBLY-  R.I.  CAR 

• 

- 6 

1203639 

. LATCH-  R.I.  CHECK  RING 

mi 

- 7 

1187163 

. NICK-OIL 

M, 

- 8 

438622 

. SCREK 

w 

UIUinHi 

. SCREW 

i 

1187152 

. SCRER-  R.I.  HAGHET 

1 

• 

1 16494C 

. SCREW  R.I.  8AGRET 

1 

- 12 

1203611 

. PLA^E-H AGNET  HOONT 

■w 

- n 

1203620 

. HAGNET  ASSEHBLY-  R.I  CAH 

- 14 

1127785 

. . SCREK 

B 

- 1! 

■cLl*£LftBi 

. . SXSHEt* 

- 16 

1128966 

. . BACKSTOP-ARHATORE 

WM 

- 17 

1164576 

. . SCREN-RESICPAL  HTG 

B 

- 18 

1128965 

. . RESIDDAL-HAGNET 

MU 

\ * 

- 14 

150735 

. . SPRING 

B 

- 20 

1203623 

. . ARH  AT0RE-R . I . HAGNET 

B 

BfcU 

. . SCREN-ARHATURE  PIVOT  PL  HTG 

f 

Vj 

1128967 

. . PLATI-ARHATORE  PIVOT 

1 

ST! 

1128964 

. . COIL  ASSEHBLY 

1 

V ✓ 

. . YOKE  ASSEHBLY 

9H 

. SCREW 

1 

Slfl 

EQUuH 

. INSULATOR 

1 

^27 

MjUUM 

. TER  HINA  I BLOCK 

i 

- 28 

. NUT 

1 

- 29 

■Ml 

. SCREW 

1 

- 30 

1203624 

. BRACKET-  R.I.  CAH  FOLLOWER 

i 

- 31 

1135573 

. DIODE  ASSEHBLY 

1 

SFCT 


1124734 

E 

1 1124955 

3 

1127608 

E 

BLUE 

l 1127659 

□ 

BLUE 

1124897 

E 

1124956 

E 

1127609 

E 

BLUE 

1127660 

BLUE 

1124896 

E 

1124957 

E 

1127611 

E 

1127661 

□ 

1124899 

□ 

1124958 

E 

1127612 

E 

1127662  ' 

□ 

1124900 

E 

1124959 

E 

1127613 

E 

1128663 

□ 

1124901 

E 

1124960 

E 

1127614 

E 

1127664 

□ 

1124902 

E 

1124961 

E 

1 127615  i 

G 

1127665  , 

□ 

1124903 

E 

1124962 

E 

1127616 

E 

1127666 

□ 

1124904 

E 

1124963 

i 

1127617 

□ 

1127667 

E 

1124905 

□ 

1124964 

E 

1127618 

K 

1127668 

t 1 

1124906 

E 

1124965 

E 

1127619 

□ 

1127669  | 

□ 

1124907 

E 

1124966 

E 

1127620 

> | 

1127670 

E 

1124946 

3 

1127600 

3 

1127651 

E 

BLUE 

1127671 

□ 

1124947 

E 

BLUE 

1127601 

3 

BLUE 

1127652 

E 

BLUE 

1127694 

E 

BLUE 

1124948 

E 

BLUE 

1127602 

E 

BLUE 

1127653 

E 

BLUE 

3 

1127696 

E 

BLUc 

1124950 

E 

BLUE 

1127603 

E 

BLUE 

1127654 

1127697 

E 

BLUE 

1124951 

3 

1127604 

E 

BLUE 

1127655 

E 

BLUE 

1127698 

E 

BLUE 

1 124952 

3 

1127605 

E 

BLUE 

11 27656 

3 

1 127699 

E 

BLUE 

1124953  [ 

3 

1127606  ( 

E 

BLUE 

1127657 

E 

BLUE 

1127700 

E 

BLUE 

1124954 

3 

1127607  ( 

E 

BLUE 

1127658  l 

E 

BLUE 

1127703  l 

? 1 
/ 1 
HUE 

ALL  KEYS  M(  QUAY  EXCEPT  AS  NOTED 


PIGOBB  26 


KBTBOTtOBS.  SHEBT  1 OP  5 


■%  p 


SPCT 


1 11  1 
BLUE 

• 

1133035 

1133277  l R l 

| | THIRD 

1133803  1 lR0W 

□ 

/■ 

1133036 

1133278  l T l 

FORTH 

ROW 

1 111(104 

□ 

imm 

□ 

1133279  1 Y 1 

1/4 

113382*  1/2 

□ 

□ 
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7 

8 


9 1128965 

10  1128966 

11  1128967 


12  PEEDTHRU  TERHINAL 


1980  AND  2740-2  D.I.  FEED  POLL  CYCLE  HAGNET  ASSEMBLY 


HAGNET  ASSEHBLY-PR  CYCI 

OSED  ONLY  ON  HACHINES  1980 

AND  2740-2  HITH  DOCUHENT  INSERTION 


SEE  FIGURE  27  FOR  ILLUSTRATION 
. I NSUL ATOR-TERHINAI  BLCCK 
. TERHINAL  BOARD  ASH 


. HASHER , FLAT 

. SCR  EK , HACH- BIND  HD  4-40  X 7/16  LG 

. SCREH,HACH- BINDING  HD  6-32  X 0.188  LG  


. SCR  EH,HACH-HEX  HD 
. YOKE 

. COIL  ASSEHBLY 


. RESIDUAL 
. BACKSTOP 
. PLATE 


. DIODE  ASSEHBLY 

. SCR  EH  r HACH- BINDING  HD  4-40  X 0.  125  LG 
. BRACKET-FRAHE  CAB  BTG 


. ARHATUPE-FF  RELEASE 
SCR EH , HACH- BIND  HD  4-40  X 0.375  LG 
HASHER. STAR-  0.115.  0.270  H 


LINK,  CONNECTING 
CLBf IS-LINK 


FIGURE  28.  1980  AND  2740-2  D.I.  PEED  ROLL  LATCH  HAGNET  ASSEHPLT 


SEE  LIST  28 


SPCT 


* * 


LIST  AND 
INDEX 
NUMBER 

P ART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

28  - 20 

1187457 

. YOKE  ASSEMBLY-CORE  FR  LATCH 

- 21 

1187459 

. STUD-FR  LATCH 

- 22 

hi:t 

. BELLCRANK-FR  LATCH 

1 

- 23 

. S HITCH-INDICATOR 

1 

- 24 

uamm 

SCREW 

3 



III  tnVMM 

LINK-FEED  ROLL  LATCH 

FIGURE  30.  2741  TYPAHATIC  UNDERSCORE  CONTACT  ASSEMBLY. 

SEE  LIST  30 

1ST  AND 
INDEX 

NO. 

PART 

NO, 

DESCRIPTION 

12  3 4 

2741  TYPAHATIC  UNDERSCORE  CONTACT  ASSEMBLY 


17320  3 
100227 


339109 

1135467 


■KKWiULI 


6 | 117694  9 
326119 


UNDERSCORE  CONTACT  ASSEMBLY 

USED  ONLY  ON  MACHINES  2741  TYPAHATIC 
SEE  FIGURE  30  FOR  ILLUSTRATION 


. SCREW, HACH-RH  5-40  X 5/32  LG 
. SCR  EH, HACH-RD  WASHER  HC  5-40  X 17/32  LG 
. INSULATOR-SCREW 


. INSULATOR  , PLATE 
. TERMINAL-CONTACT  SPRING 
. BACKUP-CONTACT 


. CONTACT-SHIFT  N/O 
. STRAP-  835  935 
. SUPPORT 


. BRACKET-UNDERSCORE  CONTACT 
. SCR EV, MACH-BINDING  HD  4-40  X 0.  250  LG 


(sU 


notes: 

I FOR  REFERENCE  ONLY, 

ORDER  ITEMS  687 

2. ALL  PLATEN  ASM 8 CYLINDERS 
MUST  BE  OBTAINED  BY  MES 
ORDER  SEE  INDEX  27 

3.  TO  INSTALL  CYLINDERONDEX  20) 
ON  THREADED  SHAFT,  2 SHIMS 
(INDEX  28)  MUST  ALSO  BE 
ORDERED 


EIGORE  32.  PI»  TtEE  PLATIH  ASSEMBLIES.  SEE  LIST  132. 


1 

SPCT 

list  and 

INDEX 

NUMBER 


PART 

NUMBER 


3 1135767 

3 1141976 


IKKtMarfl 


1135762 

1135764 


1135766 

1175423 

1159927 


6 1128523 

6 1203743 


8 | 1128527 
1203737 


8 1135192 

8 | 1203738 
1128526 


20  1203946 

20  1203941 


H'llHiU-m 


20  1203945 

20  1203736 


1176934 

1176935 


112853C 

1135323 

1128529 


fa  B WiIUTJ 


26  1203785 

27  1272076 


PLATEN  ASR  366  LFI  6.00 
PLATEN  ASH  366  LPI  7.50 


PLATEN 
PLATEN  ASH  366  LPI  9.00 
PLATEN  ASH  366  LPI  5.250 


N ASH 

PLATEN  ASH  468  LPI  6.00 

PLATEN  ASH  468  LPI  7.50  


PLATEN  ASH  468  LPI  8.00 
PLATEN  ASH  468  LPI  9.375 
PLATEN  ASH  468  LPI  9.875 


PLATEN  ASH  468  LPI  9.00 
RING, RETAINING 

. POSHING. LH  SHAET. EARLY  STYLE 


. BOSHING. LH  SH AFT. LATE  STYLE-HEX  SHAFT 
. BOSHING, RH  SHAFT. EARLY  STYLE 
. BOSHING. RH  SHAFT, LATE  STYLE-HEX  SHAFT 


. n I Ho , HcTAlHlWb 

. RATCHET, 27  TEETH  366  LPI  EARLY  STYLE 

. RATCHET, 27  TEETH  366  LPI  LATE  STYLE-H FX  SHAFT 

. R ATCHET  ,36  TEETH  468  LPI  EARLY  STYLE 
. RATCHET  36  TEETH  468  LPI  LATE  STYLE-HEX  SHAFT 

. PIN  ROLL 

. POSHROD, 1 1 INCH  HACHINES 
. POSHROD, 15  INCH  HACHINES 
. SPRING. HELICAL  COHFRESSION 


. DRIfER, EARLY  STYLE 
. DRIVER, LATE  STYLE-HEX  SHAFT 
. SETSCREN 


. GOICE, EARLY  STYLE 
. GOIDE.LATE  STYLE-HEX  SHAFT 

. NOT, FARIT  STYLE 

. SETSCREN, PINNHEEL  RETAINER-HEX  SHAFT-NOT  ILLOSTRATED 
. SCRFK, PINNHEEL 
. PINNHEEL, RH, EARLY  STYLE 


. PINNHEEI.RH.IATF  STYLE-HEX  SHAFT 
. SHAFT , 1 1 INCH  HACHINES  EARLY  STYLE 
. SHAFT, 11  INCH  HACHINES  LATE  STYLE-HEX  SHAFT 


. SHAFT, 15  INCH  HACHINES  EARLY  STYLE 
. SHAFT, 15  INCH  HACHINES  LATE  STYLE-HEX  SHAFT 
. PINNHEEL, LH,  EARLY  STYLE 


5.250  PTP  LATE  STILE 
6.00  PTP  LATE  STILE 


0 PTP  LATE  STILE 

8.00  PIP  LATE  STILE 

9.00  PIP  LATE  STILE 


Oil  * \ 1 ma  4 i ju 


9.875  PTP  LATE  STYLE 
10.125  PTP  LATE  STYLE 


CYLINDER 

CYLINDER 


CYLINDER 

CYLINDER 

CYLINDER 


CY 

CYLINDER 

CYLINDER 


4ili  |i)3S|V|'i1«|iidilVV4  V4AH 


CYLINDER  13.125  PTP  LATE  STYLE 
CYLINDER  10.00  PTP  LATE  STYLE 


14  IH  BIPit.M  li  m*  VJ 


. CYLINDER  12.500  PTP  LATE  STYLE 
. CYLINDER  13.875  PTP  LATE  STYLE 


HOST  PE  OBTAINED  BY  HES  ORDER 
RING, RETAINING 
ROLLER,  PAPER  FEELER 


ROD,  ANCHOR,  11  INCH  HACHINES 
ROD,  ANCHOR,  15  INCH  HACHINES 
SPRING,  ANCHOR  POD 


SPRING,  LATE  STYLE-HEX  SHAFT 

. PIN  FEED  PLATEN  FBH , 11  INCH  HACHI NES-NOT  ILLOSTRATED 


. PIN  FEED  PLATEN  FP*,  15  INCH  HACHINES-NOT  ILLOST 
HOST  PE  OBTAINED  BY  BBS  ORDER 
SHIR  - FOR  CONVERTING  EARLY  HACHINES  TO  HEXAGONAL 


SHAFT  CYLINDERS  (NOT  ILLOSTRATED) 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


DETAIL# 


SFCT 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


NO  NO. 

1 

1135377 

2 

1175107 

3 

1187289 

4 

236571 

5 

257961 

6 

1128523 

7 

1128524 

8 

1128527 

9 

1175101 

10 

1187309 

11 

1 18732C 

15 

19 

“TTB732  1 
1187324 

20 

1187325 

21 

1187326 

22 

1187327 

23 

1187328 

24 

1187329 

25 

1187331 

26 

1187332 

11 

1 187333 

28 

1187334 

29 

1187335 

30 

1187336 

31 

1187337 

32 

1187336 

33 

1187339 

34 

11P7490 

35 

37913 

36 

56722 

37 

26  32  C 

38 

316542 

3*) 

4C 

338169 

355343 

41 

438542 

hi 

43 

436550 

1133593 

44 

1135866 

45 

1164489 

46 

1164576 

47 

1164576 

08 

116676  3 

49 

1187245 

60 

1187314 

116731; 

50B 

1187313 

52 

1187315 

53 

1 187340 

54 

1187341 

55 

1 187349 

56 

1187350 

57 

1090622 

DESCRIPTION 


1980  AND  2740-2  D.I.  SPLIT  PLATEN  ASSEMBLY 

PLATEN  GBF-SPLIT  15  IN.  3-6  LPI 
USED  ONLY  ON  MACHINES  1980 

AMD  2740-2  DOC.  INSERT. 

SEE  FIGURE  33  FCR  ILLUSTRATION 
. KNOB, EL ATEN -GRAY 

. SETSCREW 

. PLATEN  ASM-SPLIT  15  IN.  3-6  LPI 
. . RING, RETAINING 

. . SETSCREW-SPLINE  DR  COP  FT  4-40  X 1/4  LG 
. . BOSHING 
. . CC1LAR,  LOCK 

. . RATCHET 

. . SE1SCREN-6  FLOTE  DR  4-40  X 1/8  CUP  PT 

. . SHAET-SPLIT  PLATEN 

. . PLATEN  ASSEMBLY-LH 

. . Mm*  assembiy-rr 

. . GOI CE-SPLIT  PLATEN 

. . POSH  ROD-SPLIT  FIATEN  LH 

. . POSH  ROD-SPLIT  PLATEN  FH 
. . PIN-CLOTCH  POSITION 

. . ACTUATOR-SW  SPLIT  PLATEN 

. . BUSHING-SPLIT  FIATEN  LH 
. . DRIYEF-SPLIT  PLATEN  LH 

. . BRAKE-SPLIT  PLATEN  IH 

. . STOC-GOIDE  SPLIT  PLATEN 
. . SPRING-SPLIT  PLATEN  DETENT 

. . DRIYER-SPLIT  PLATEN 

. . CUE, RETAINING 

. . SPRING-COMPRESSION  FH  SP 

. . SPRING-COMPRESSION  LH  BRAKE 

. . SPRING-COMPRESSION  LH  POSH  ROD 

. . BEARING-THROST  SP 

. NOT-HEX  4-40  X .250  ID 

. LOCKNASHER-EXT.  TOOTH  OD.  . 150XID.  .320 
. CLAMP 

. STOD-PI YOT 

. WASHER, LOCK -EXT  TEETH  NO.  4 X .260  OD 
. SNITCH-FRECISICN  SFCT 

. SCREW, MACH-BIND  HD  2-56  X 1/2  LG 

. SCREW , MACH- BIND  HC  4-40  X 1/2  LG 
. CLIP 

. INSULATOR-INDICATOR  SWITCH 

. SCREW-ARM  MOUNTING 
SCREW 

. SCREW, MACH-BINDING  HD  4-40  X 0.125  LG 

. WASHER 

. BRACKET-SWITCH  HTG  SPLIT  PLATEN 

. ARM  ASSEMBLY-JOORNAL  BRAKE  PRIYEN 

. . AFH-JCORNAl  BRAKE 
. PAD-JOURNAL  BRAKE 

. BRACKET-STANDOFF  SWITCH  HTG 

. PLATE-SWITCH  HTG 

. ACTOATOR-ROLLEF  LEAF  SFLIT  PLATEN 

. ARM -JOURNAL  BREAK  DRIYIMG 

. ANCHOR-JOURNAL  STOP  ACTOATOR 
. WASHEF, FLAT 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


m 


DESCRIPTION 


1186026 

1186028 


2740  AND  2741  ROLL  PAPER  GUIDE  ASSENBLT 

ROLL  PAPER  GUIDE  ASSEHPLY 

USED  ONLY  ON  MACHINES  2740  AND  2741 

SEE  EIGURE  34  FOR  ILLUSTRATION 

. COLLAR-PAPER  GUIDE  SHAFT 
. SCREM-SPECI AL  PAPER  GUIDE  SHAFT  COLLAR 
. SHAFT-PAPER  GUIDE 

ATT 

PT 

. GUI DE-RCLL  PAPER 
. SUPFCRT-TOP  LH  PAPER  HOLDER 

ATT 

PT 

. SUPFCRT-TOP  RH  PAFER  HOLDER 

ATT 

PT 

EAR  PAPER  HC1DER 


SPCT 


\ * 


LIST  AN 0 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

1 2 3 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

1980  AND  2740-2  D.I.  FEED  ROLL  LONER  I NG  MECHANISE 

■ 

■MB 

NO  NO. 

FEED  FCIL  LCHFFING  HECHANISH-198()  AND  2740-2 

DOC,  INSERTION 

■ 

mm 

SFF  PIGURE  35  FOR  ILLUSTRATION 

IN 

■E 

1145202 

SPRING, HELICAL, EXTENSION 

MBC 

H YM 

SPRING- FR  TENSICN 

- 

3 

1187845 

STUC-CLEVIS  INSERT 

Kf 

- 

4 

1100928 

CLEVIS-ADJUSTABLE 

n 

. 

5 

1187415 

LINK-CCNNECTING 

■u 

- 

6 

25282 

HI*G-BET»INIHG,EXT  0.125  ID  I 0.015  THK 

Hi 

- 

7 

1187378 

ARM  ASH-FR  TENSION 

H 

- 

8 

1164576 

. SCREW 

w 

- 

9 

118738C 

. ARM  ASH-FF  TENSICN  RH 

Kj 

- 

13 

1187363 

. AFH-FR  SPRING  TENSICN  LH 

■1 

Mi 

111 

1166186 

WICK-CI I 

4 

p 

1164047 

LINK-  11  IN.  HEAVY 

1 

Krfl 

1133619 

NET,  ROTATE  ARM  ICCF 

ATT  PT 

1 

ui 

lUtUOBH 

betjiihEb 

2 

- 

18 

109212? 

RING-RETAINING 

2 

- 

19 

1187367 

SHAFT-FR  CAM  FOLLOWER 

1 

111 

71296 

SPBING.HEIICUL.EXTEBSICN  18.5  TUBNS 

2 

Id 

1 16  6 77  C 

KICK-OIL 

1 

Ira 

1 187  364 

LATCH  ASH-CLUTCH  STOP 

1 

MB 

m 

1187366 

LATCH-FR  CAM  CHICK 

- 

24 

1187356 

FOLLOWER  ASH-FR  CAH 

a| 

- 

25 

1187833 

. STOP-FR  ARH  RELEASE 

KJ 

KU 

. SCBE4,H»CH-Fl»T  FIl  H 6-40  X 5/32  LG 

ATT  PT 

1187354 

ARH-FR  LATCH 

1 

itl 

1073418 

RING-RETAINING 

ATT  PT 

1 

- 

29 

rnmmm 

SUFFORT-CAH  SHAFT  BUSHING 

m 

- 

30 

SCREW  ASSEMBLY- HEX  HD  6-32  X 7/16  LG 

ATT  PT 

- 

31 

mVsTtWKKKM 

LOCKNASHER-EXT.  TOOTH  OD.  . 150XID.  .320 

ATT  PT 

m 

- 

32 

1 187351 

BRACKET  ASM  FR  CAH  HTG 

1 

- 

33 

1164579 

SCBEK.fUCH-BIIID  HD  6-32  X 0.  375  LG 

ATT  PT 

1 

- 

34 

35739 

SCREW, HACH-BIND  HD  6-32  X 15/16  LG 

ATT  PT 

2 

- 

35 

yiv^M 

SPACER-BRACKET  HTG  REAR 

“ 

36 

SPACFF-IATCH  HTG  BRACKET 

■ 

SPCT 


m 


18  338238 

20  472729 


21  | 472729 
1070020 
1078497 


1090268 

1090404 

1090657 


1128281 
31  | 1141144 
1123827 


9 1124831 

0 1123889 

2 1124836 

5 1134842 

78  1127760 


1141176 

1127770 

1127771 


- 80  1141189 


CARRIER  6 ROCKER  ASSEMBLY 

USED  ONLY  ON  MACHINES  1518 

SEE  FIGURE  36  FOR  ILLUSTRATION  

CARRIER  AND  ROCKER  ASSEMBLY 

USED  ON  ALL  MACHINES  EXCEPT  1518 

SEE  FIGURE  36  FOR  ILLUSTRATION 

. NUT-HEX  4-40  X .250  ID 
. SCREW, MACH-RH  4-40  X 1/4  LG 
. WASHER, FL-  0.0879  ID  X 0.0179  THK 

. LOCKWASHEF-EXT.  TCOTH  OD.  .150XID.  .32 
. SCREW, MACH-BIND  HD  3-48  X 3/16  LG 


. RING, FETAINING 
. RING, FETAINING 

. SETSCREW-6  FLUTE  DR  4-40  X 1/8  CUP  PT 


. SCREW, MACH-FL  CSK  HD  4-40  X 3/8  LG 
. CLEVIS-LINK 

. WASHER, FIAT-  0.377  ID  0.594  OD  0.010  THK 


. NUT , F LA  I N , HEX-  3-48  X 3/16  FL  W 
. SPRING, HELICAL, EXTENSION 
. WASHER, FL-NO.  5 X 1/4  OD  X 0.014  THK 
. SCREW, MACH-HEX  HD  4-40  X 0.260  LG 
. NUT,FLAIN,HEX-  2-56  X 3/64  FL  W 

. SHI M- A . 0330 

. SHI H-E. 0310 
. SHIH-C. 0315 

. SHI H-D. 0320  _ _ 

. SHIM-TILT  RING- E. 0325 
. SHIM-TILT  RING-F . 03 35 
. SPRING. HELICAL. EXTENSION 


. SETSCPEW-HEADLESS  3-48  X 0.130  LG 
. SETSCFEW-ROCKER  STOP 
. STUD 
. BRACKET 
. LEVEF 
. SPACER 

P"I»-  0.1555  0~I>  X 1/4  LG 
. PULLEY 
. BALL-SOCKET 


. SETSCREW-SPLINE  DR  CUP  PT  4-40  X 3/16  LG 
. PLATE 
. RETAINER 
. BAIL  JOINT 
. STUD-ECCENTRIC 
. RETAINER 

Bfpfft 

. FOLLOWER,  RIBBON  LIFT  CAM 
. SPACER-  0.114  DIA  X 0.062  THK 


. SCREW, MACH-SLTD  HD  4-40  X 0.307  LG 
. LEVER,  FRONT  RIBBON  LOAD 
. SCREW, MACH-HEX  HD  4-40  X 0.299  LG 


. LEVER  ASSEMBLY,  RIBBON  LIFT 
. LEVER 

. LINK 

. SCREW 
. SHAFT 
. KEY 

. RING-RETAINING 
. GUIDE 
. STUD 


. SCREW-TILT  DETENT  GUIDE 
. NUT, HEX  NO. 6 

. SETSCREW-HEADLESS  6-32  X 0.141  LG 


. SHI H- A .003 
. SHIH-B  .005 
. SHIH-C  .008 


. SHIM 
. SHIH-E  .014 
. SHIH-F  .017 


. SHI H- 
. WASHER-NYLON 


SPCT 


LIST  AND 
INDEX 
NUMBER 


36  - BOA  1124827 
- 81  1164044 


HO  HO. 

1141625 

1128459 


1203862 

1141997 

1164039 


1133658 

1133659 

11348C3 


1134842 

1175352 

1138353 


i I'Kfl  i krau*i 


1164240 

1141151 


1 14 1 77  C 
1141772 
1164216 


1141182 
1141752 
1 1 4 1 20  C 


1141626 

1141627 

1176826 


1141629 

114163C 


| VLa  K K W f.-f : yhi 


kua  IMI'LIL 


1175197 

1164C99 


ikf  nr.tii.ij 


1174427 

1164285 


iirlKM 


SCREW, MACH-HEX  HD  4-40  X 13/64  LG 
GUIDE, TAPE 

STUD-TILT  LINK, REF . CHLI-ORDEF  IHDEX  96 
ERACKET-TILT  SPRIHG 
SPRIHG-TILT  PULLEY 
HASHER 

SCREW-DEL  EHD  BEX  CENTER  6-32  THD  EA  EHD 

CAH-RIBBOH  LIFT 

C AGE-SPRIHG 
SOCKET-UPFER  BAIL 

RIHG,TILT 

SPRIHG, HELICAL, EXTE NS IOH 
SPRIHG, HELICAL, EXTENSION 
ROLLER 


NUT, HEX  NO. 6 
NUT-LATE  STYLE 
SCREW 


CAH-RIBBON  FEED  AND  DETENT 
KEY.  PRINT  SLEEVE 


SHOE, UPPER 
STUD-SHOE  ECCENTRIC 

HASHER, FLAT-  0.143  ID  0.327  OD  0.040  THK 


NUT, SELF  LOCKING-  2-64  X 0.153  HIDE  HEX 
ROCKER 

CARRIER  ASSEMBLY 

NOT-FRICTION  LATCH  HOUNTING 

YOKE  ASSEMBLY 

CLIP,  ROTATE  FULIEY 

FOLLOWER 

STUD 

BRACKET-TAB  CORD 
YOKE 

CAM-PRINT 

CAM-PRINT 


USED  ON  ALL  MACHINES  EXCEPT  1518 
S70P-FCCKER 
SPRING-ROCKER  RETURN 


SPRING-ROCKER  RETURN 

USED  ON  ALL  MACHINES  EXCEPT  1518 
GUIDE-CABLE 


ECCENTRIC-VELOCITY  CONTROL 
SHOE  ASSEMBLY- LOWER 


TILT  BEILCRANK  ASSEMBLY 
. STUC-TILT  PULLEY 
. RETAINOP-TILT  PULLEY 


. SPACFR-LH 
. PULLEY-TILT 
LEVER-ROTATE  DETENT 


VOI'H  fcliB  i iMiHtViim  J ; H 


1164435 

. PAD-PEARING 

1164580 

. SCREW, MACH-BINDING  HD  4-40  X 0.  250  LG 

iiriLLf 

. SCREW 

1166164 

. SPRING-UPPER  SHOE 

2114985 

. NUT, SELF  LKG  HEX  4-40  X .062  THK 

1272176 

. DETENT  SUPPORT  ASSEMBLY 

NOT  ILLUSTRATED 

1 164151 

. LEVER-TILT  DETENT 

1174011 

. GUARD, TAPE 

1141636 

. CABLE  CLAMP 

1 141771 

. SCREW 

EIGORE  37.  RIBBON  FEED  ASSEMBLY.  SEE  LIST  37 

1ST  ANt 
INDEX 

PART 

DESCRIPTION 

NO. 

NO. 

12  3 4 

RIBBON  FEED  ASSENBLY 

1164555 

1175132 


1175133 

11418CC 

1141801 


■ IKL'irW:] 


27  1141809 

28  116422C 


■ iinvm 


30  1164238 

31  1164237 


1164241 
1164580 
34  I 1128403 


UiiU 


RIPBON  FEED  ASSEH 

SEE  PIGORE  37  FOR  ILLUSTRATION 
. RING. RET AINING -EXT  0.073  ID  X 0.015  THK 


. RING, PET AIRING -EXT 
. SPRING, HELICAL, EXTENSION 
. RATCHET,  LH 


. RATCHET,  BH 
. SPRING-TRIGGER 
. BRACKET-TRIGGER 


141 


. TRIGGER-RH  REV 
. PIATE-RIBBON  FEED 


. LEVER-RIBBON  FEED 
. SPRING-FEED  PANL 
. SPRING-DETENT  LEVER 


. LEVER 

SCR  EK ,HACH- BINDING  HD  4-40  X 0.250  LG 
SPRING-1H 


70 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


13  1164576 

13JI  1124662 


13C  1187004 
1 3D  1100936 


14  1123719 

14  1124659 


KKpEEFII 


1128723 

219633 


Lia  I IK.ITU 


16  1128722 

17  1128727 


18 

19 

20 


21  I 1138796 
1128736 
23  I 1128738 


1159016 
26  | 1 1590 1 C 
1159027 


UN  I T S | USABLE 
ON 
CODE 


BID  RIBBON  SHIFT  MECHANISM  ASSEMBLY 

RED  RIBBON  SHIFT  MECHANISM  ASH-FBH  1 HAG 
SEE  FIGURE  38  FOR  ILLUSTRATION 
. NUT-HEX  4-40  X .250  ID 
NUT-FRICTION  LATCH 
. SCREW  , MACH- BIND  HD  4-40  X 0.375  LG 

. SCREW,HACH-PIL  H 6-32  X 3/8  LG 

. SCREN,MACH-FIL  H 6-32  X 3/8  LG 
. RING, RET AINING-EXT  0.073  ID  X 0.015  THE 

, SCREW 

. WASHER , FL- 
. WASHER , FL-NO.  6 X 3/8  OD  X 0.020  THE 

. SCREW , H ACB-BEX  BD  4-40  I 0.299  LG 

. SPRING, HELICAL, EXTENSION 
. SCREW, HACH-BINDING  HD  4-40  X 0.125  LG 
. ROD-FULCRUH  LIFT 


OIL-NICE 

SPRING, LOCK 

GUIDE  ASSEMBLY, LINE  AND  RIBBON 
GUIDE  ASSEMBLY-LINE  AND  FED  RIBBON 

USED  ONLY  ON  MACHINES  1980 

FOLLOWER  AND  SPRING  ASSEMBLY 
. FCLLONEP 
. RING-RETAINING 
. SPACER 

. SPRING-TORSION 

ARM  ASSEMBLY-RIBBON  LIFT 

PULLEY-CARRIER 
STUD, PULLEY-NEW 
SCREW-SPECIAL 


WASHER, FLAT-  0.113  ID  0.328  OD  0.020  THE 
LEVER  ASSEMBLY 
LEVER  ASSEMBLY 


SPACER 

SCREW-HD  CROSS  TAPPED  4-40,0.580  LG  4-40 
BRACKET-RH  PULLEY  PIVOT 
BRACKET- Rfi  SHIFT  RH 

USED  ON  MACH  ABOVE  4684503  AND  4634670 
BRACEET-LH 


. PULLEY 

. DIODE  ASSEMBLY 


ASSEMBLY  CONTAINS  CCHHON  ANODE 
. DIODE  ASSEMBLY- CCMHON  CATHODE 

ASSEMBLY  CONTAINS  COMMON  CATHODE 
. PUL1EY-PH 

. RED  RIBBON  SHIFT  ASSEMBLY-  1 MAGNET 
. . INSULATOR-TERMINAL  BLOCK 


SCREW, HACH-BI ND  HD  4-40  X 7/16  LG 
PLATE- MOUNTING 


SCR  EW , MACh- 
SCREW, MACH-BINDING  HD  6-32  X 0.188  LG 
ARMATURE  ASSEMBLY 


COIL  ASSEMBLY 

USED  ON  487  MAGNET  ASSEMBLY 
YOKE  AND  CCVER  ASSEMBLY 


RESIDUAL 

BACKSTOP 

PLATE 


.T*j  l J H I TH  .Q-t  4 J'l 


M’FiK'kB 


. SCREE  v HACH-BI ID IHG  HD  #-40  X 0.  125  LC 
SCREE. HACH-BIIDIIG  HD  4-»0  X 0.250  LG 


COITACT  ASH 

. SCREE, BACH-BIRD  HD  4-40  X 0.187  LG 
. SCRBI, HACH-BI ID  HD  4-40  X 1/2  LG 


. CCI1 ACT  ASSBHBLY 
. COITACT  ASSXHBLI 
. CCITACT  ASSERFLT 


SPCT 


MARGIN  MECH. 


DETAIL  0 


LATE  STYLE 


LATE  STYLE 


OETAIL0 


FIGOPF  39.  IURGIR  HECHANISR.  SEE  LIST  39 


SPCT 


list  and 

INDEX 

NUMBER 


PART 

NUMBER 


1187668 

1124845 


10  1127924 

10  1164676 

11  1159205 


16  1164576 

17  1141227 


18  1145446 

19  1128305 

19  1128307 


20  11283ie 

21  1928 

22  1134829 


23  1141223 

24  1115057 


NO  NO. 
25  I 1128322 


110902e 

170225 


26  257956 

27  1164619 

28  602229 


30  | 1135084 
1134888 


DESCRIPTION 


MARGIN  MECHANISM 


MARGIN  MECHANISM 

SEE  FIGURE  39  FOR  IILUSTRATION 
. SPRING 


. LEVER, MARGIN  SET-GRAY 
. LEVER, MARGIN  SET-BLUE 
. PIN.  STRAIGHT 


. SLIDER  ANT  PIN  ASSEMBLY 
. STOP,  LH  MARGIN 
. STOP  ASH-LH  MARGIN 


. BELLCRA  NK-  1 FIECE 
. RING-RETAINING 
. CLIF. RETAINER. BONED 


. SHIM 

. STOP,  RH  MARGIN 

WBEN  INSTALLING  IN  PLACE  OF  OLD  STYLE, 


. STOP  ASH-RH  MARGIN 
. KEYBOTTCN,TYFEWRITEE-HAR  REL  GRAY 


. KEYBUTTCN, TYPEWRITER-MAP  REL  SYMBOL 
. KEYBCTTCN, TYPE WRITER- A IT  CO 
. CLIP. RETAINER, BONED 


. KEYLEVER-HAR  PEI 
. STOP-SET  IEVER  IH 

. SCREW, HACH-BIND  HD  4-40  X 0.156  LG 


. GUIDE-MARGIN  RACK  OVER 
. SCREW 

. STOP-MARGIN  SET  LEVER  RH 


. SPRING-MAR  RACK  RETURN 
. RACK-  1C  PITCH  15  INCH  MACHINE 
. RACK-  12  PITCH  15  INCH  MACHINE 


. LEVER-MARGIN  RELEASE 
. SCREW, HACH-RH  6-32  X 1/2  LG 
. NUT 


. CLIP-TORCUE  BAR 

NCT  USED  ON  MACHINES  1980  AND  2970 
. SPRING-MARGIN  RELEASE 


. MARGIN  RELEASE-  OBSOLETE 

REPLACED  BY  1128322,  1175102  AND  1164619 
. CLAHF-H AR  REL 


. SPRING-MARGIN  RACK 
. BRACKET-MARGIN  PACK 
. SCREW-MARGIN  RACK 


. SET  SCREW-SPLINE  DR  FP  4-40  X 3/16  LG 
. SCREW-MAR  REL 
. NUT. LOCKING 


. SHAFT-MAR  REL 
. INDICATOR,  CARRIER 
. SPACER-CARRIEP  INDICATOR  BRACKET 


. SCREW, HACH-FIL  H 4-40  X 1/4  LG 
. SPRING, HELICAL, EXTENSION-  21  TURNS 


. SCREW, MACH-BINDING  HD  4-40  X 0.125  LG 
. BRACKET  ASSEMBLY,  LATCH  AND  LINELOCK 
. SCREW. MACH-BINDING  HD  4-40  X 0.250  LG 


. WASHER, FL-NO.  4 X 5/16  OD  X 0.020  THK 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


SPCT 


- 

11 

- 

12 

- 

13 

- 

14 

- 

14 

- 

15 

- 

16 

- 

17 

=-W 

- 

19 

- 

20 

- 

21 

- 

22 

- 

23 

1141663 
1141666 
1 141761 


1141765 

1141771 

114178C 


31  1141805 

32  1141035 


CODE  A USED  OH  ALL  BACH. 

CCDE  E OSED  OH  HACHIHE  1900  OHLY 


DUAL  IHFRESSICN  KEY  BOARD  SEIECTIOH  ASH 
USED  OH  ALL  HACHIHES  EXCEPT  1510 

SEE  FIGURE  40  FOR  ILLDSTRATIOH 

. SCREW 

. H OT , PLAIN , HEX-  2-56  X 3/16  PL  8 
. LOCKWASHER-EXT.  TOOTH  OD.  . 150XID.  .320 


. SCREW, ASHD  WASBER-FIL  H 6-32  X 3/0  LG 
. R ING, RETAINING -EXT  0.073  ID  X 0.015  THK 
. SET SCREW-6  PLUTE  DR  4-40  X 1/8  COP  PT 


. WASHER, IK  I NT  TOOTH  0.092  ID  X 0.012  THK 
. NOT-ECCENTRIC  STUD  HCONTING 
. CLE YIS-LINK 


. RING-RETAINING 
. SCREW,  BRAKE  HTG 


. SCREW, BACH-BINDING  HD  6-32  X 0.188  LG 
. SOFPORT-COHB  GUIDE 

. SUPPORT 

. SPACER 

. SHIELD-LH  15  IN. 

. SHI ELD-DOST  RH 


. SHAFT-FILTER 
. LINK-LOW  VELOCITY 
. SPRING-LCW  VELOCITY  FOl 


. BRACKET-CABLE  ANCHOR 
. STOP-CAB  FOLLOWER  ADJ 
. CAB  LOW  VELOCITY  SHIFT 


. BEARING-FILTER  SHAFT 
. BRACKET-VANE  HOONTING 
. CLIP-CABIE  CENTER 


. CABLE, DUAL  VELOCITY 
. SCREW, CABLE  ANCHOR 
. FOLLOWER-LOW  VELOCITY 


. CAB-SHIFT  INTERLOCK 
. CLAHP-CABLE 
. BEILCRANK-LOW  VELOCITY 


1159094 

1187794 


45  317766 

46  317767 


48 

49 


49A  1128962 
50  | 1117759 
1127705 


1128965 

1128966 


1128967 

1128969 

1159091 


58  1159893 

59  1135573 

60  1164570 


- 34 

1 14  1 89  C 

. SPACER 

1 

- 35 

1141895 

. RETAINER-FILTER  SHAFT  BRG 

1 

- 36 

1160577 

. SCREO.tUCR-BIIIOIHG  HD  6-32  X 0.312  LG 

1 

- 37 

1175107 

. SETSCREW 

1 

- 38 

1 16  065  2 

. SPACER 

1 

. LOW  VELOCITY  BELLCFANK 

r 

nrfcKll 

38346 

. . SCREM,H»CH-FH  6-32  I 1/8  LG 

i 

ra 

120710 

. . SPPING-NP  VANE 

i 

12  FEEDTHRO  TERHINAL 


BAGNET  ASSEHBLY 
BAGNET  ASSEBBLY 


. RING, RET AINING-EXT 
. I NSOLATOR-TERHI HA l BLOCK 
. TERHINAL  BOARD  ASH  “ 


. KASPER, FLAT 

. SCREW, BACH-BIND  HD  4-40  X 7/16  LG 
. WASBER.PL-NO.  3 X 5/16  OD  X 1/64  THK 


. YOKE 

. SCREW, BACH-BINDING  HD  6-32  X 0.188  LG 
. SCREW, BACH-HEX  HD  4-4C  X 0.156  LG 
. COIL  ASSEHBLY 
. RESIDUAL 
. BACKSTOP 


. PLATE 
. ARHATORE 

. LATCH-LOW  VELOCITY 


. BRACKET- HTG 
. DIODE  ASSEHBLY 

. SCREW, BACH-BINDING  HD  4-40  X 0.125  LG 


CARRIER  SUPPORT  ASM 


no  no. 

1164739 

1175103 


1175865 

1134841 


56722 

1134843 


1124168 

114174? 


kl.kLf  il 


12  1164740 

13  113559C 


14 


PIGORE  41. 

CARRIER  SUPFORT  ASSEMBLE.  SEE  LIST  41 

12  3 4 

DESCRIPTIOH 

CARRIER  SOPPOFT  ASSEMBLY 


CAFFIEF  SOPPOFT  ASSEMBLY 
. GEAF-PRIHT  SHAFT 

. SETSCFEM-6  FLUTE  DR  6-32  X 1/8  CUP  PT 


GEAR  ASSEHBLY-UPPER  IDLEF-EAFLY  STYLE-1/4"  I. I. 
. GEAR  ASH, UPPER  IDLER, l ATE  STYLE-5/16"  I.D. 

. SCREW, CAP ,FLTD-SOC  HD 


USE  WITH  IHDEX  3 EARLY  STYLE 
. SCREW, CAP  FLTD-SOC  HD 

OSED  KITH  IHDEX  3 LATE  STYLE 


. HOT-FRICTIOn  LATCH  HOORTIHG 
. LOCKKASHER-ETxT. 

. HASHER, FL  


. HASHER, FLAT-USED  KITH  IHDEX  3 LATE  STYLE 
. STOD-OSED  KITH  IHDEX  3 LATE  STYLE 
. STUD  IARLT  STYLE 


. RIHG , RET AIHER 
. R ET AIHER- EE ARIHG  RH 
. RETAIHER-BE ARIHG  LH 


. SC 

. BEARIHG-PRIHT  SHAFT 
. PLATE-PS  BRG  LH 


• PLATE-PS  BRG  LH 

USED  OHLY  OH  RACHIKES  1516,  1980  AHD 
2S70  BELOW  EC507606 


77 


SPCT 


PART 


NUMBER 


DESCRIPTION 

12  3 4 

. , _ . _ ...  . | 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

. PLATI-PS  BRG  FH 

. PIN,  ISC  B ACKPLATE  IMP  TAB  RACK  PLATE 

i 

<* 

. RIHG-RETAINI1G 
. PRINT  SHAFT 
. SOP PORT-CARRIER 

1 

1 

1 

OSED  OH  I1L  H»CH.  EXCEPT  1980  AMD  2570 
. SCREW  iSSEHBIT-HE*  HO  6-32  X 7/16  LG 

2 

SPCT 


LIST  All C 
INDEX 

NO. 

FART 

NO. 

DESCRIPTION 

12  3 4 

UNITS' 

PER 

ASH. 

osaBl* 

ON 

CODE 

TYPFHEAD,  CARDHOLDER,  AND  RIPBON  ASH 

42  - 

- 1 

NO  NO. 

1136076 

TYPEHIAD,  CARDHOLDER,  AND  RIBBON  ASH. 

SEE  FIGURE  42  FOR  ILLUSTRATION 
. CARTRIDGE  ASH-RIBBON 

NP 

1 

- 5 

- 3 

- 3 

1167001 

1167005 

1167006 

. TYPEHIAD  ASH-  12P  SCRIBI  OS* 

. TYPEHfAC  ASH-  12P  LETTER  GOTHIC  OSA 
. TYPEHIAD  ASH-  10P  HAHIFOLD  PICA  HOS.USA 

1 

1 

1 

- 3 

• 3 

- 3 

1167007 

11670C8 

116701C 

. TYPEHIAD  ASH-  1 2P  ELITE  72  USA 
. TYPEHIAD  ASH-  10P  PICA  72  USA 
. TYPEHIAD  ASH-  10P  HANIFOLD  72  USA 

1 

1 

1 

i i i 

1167012 

116701* 

1167015 

. T1PEHIAD  ASH-  12P  PRESTIGE  ELITE  12  OS* 

. TYPEHfAC  ASH-  12P  LIGHT  ITALIC  OS* 

. TYPEHIAD  ASH-  10P  COORIER  72  OS* 

1 

1 

1 

- 

- 3 

- 3 

1167019 

1167020 

1167029 

. TYPEHIAD  ASH-  10P  HAHIFOLD  CAHCIL  0 OS* 

. TYPIHIAD  ASH-  12P  DOAL  GOTHIC  OS* 

. TYPEHIAD  ASH-  10P  * GRAPHICS  OSA 

1 

1 

1 

- 3 

- 3 

- 3 

116703C 

11670*3 

1 16705C 

. TYPEHIAD  ASH-  12P  ADJOTAHT  OSA 
. TYPEHIAD  ASH-  10P  CCORIIR  72  120  CHAIR  1 
. TYPIHIAD  ASH-  10P  ADYOCATE  OSA 

1 

1 

1 

- 3 

- 3 

- 3 

1167070 

1167C9C 

1167938 

. TYPIHIAD  ASH-  10P  DELEGATE  OSA 
. TYPEHIAD  ASH-  12P  SCRIPT  OSA 
. TYPEHIAD  ASH-  10P  DATA  *1  OC-LC  OSA 

i 

i 

i 

- 3 

- 3 

3 

1167939 

11679*0 

11679*1 

. TYPEHIAD  ASH-  10P  DAT*  *1  OC-OC  OSA 
. TYPEHIAD  ASH-  10P  DAT*  #1  OC-LC  OSA 
. TYPEHIAD  ASH-  10P  DATA  (1  OC-OC  OSA 

T 

1 

1 

79 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


DESCRIPTION 


1167942 
116  7943 


IKirtifhl 


1167948 
116796  1 


1167963 

1167970 


1167072 


1167964 

1167986 


1 167016 
1167822 


IkMri-Kfrl 


1167824 

1167825 


1167826 

1167827 

1167028 


■ ■fcr.iri.kL1 


1167835 

1167837 


1167839 

1167996 

1167998 


1167997 
3 | 1167640 
1167087 


MKKLltM 


6 | 114181C 
1128532 


lllmiltl 


1124601 

1124602 


([•■■fcftl  .kl*i 


- 11  1141928 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


. TYPEHEAD 
. TYPEHEAD 

ASH- 

ASH- 

10P 

10P 

DATA 

DATA 

• 1 
• 1 

UC-LC 

UC-UC 

USA 

USA 

. TYPEHEAD 

ASH- 

10p 

DATA 

TT 

UC-UC 

USA 

. TYPEHEAD 

ASH- 

10P 

DATA 

• 1 

UC-LC 

USA 

. TYPEHEAD 

ASH- 

10P 

DATA 

• 1 

UC-LC 

USA 

TYPEHEAD 

TYPEHIAD 

TYPEHEAD 


TBE 

OSE 

TYPEHEAD 


TYPEHEAD 
TYPEHEAD 
THE  : 


FOP  i 
TYPEHEAD 
TYPEHEAD 


UC-UC  USA 


ASH-  10P  PTTC/8  GRAPHICS  USA 
ASH-  10P  DATA  #1  UC-UC  USA 


ABOVE  TYPEHEAD  ASSEHBLIES  ARE  FOR 
CNLY  CN  2740  AND  2741  DOMESTIC  HACK. 
ASH-  10P  CORRESPONDENCE  72  USA 


ASH-  12P  HFC 
ASH-  10P 

FOLLOWING  TYPEHEAD  ASSEHBLIES  APE 


USE  ONLY  ON  2740  AND  2741  WTC  HACH. 
ASH-  10P  DATA  #1  UC-LC  USA 
ASH-  10P  DATA  #1  DENHAPK/ NORWAY 


Lii  J Jl  1 


TYPEHEAD 

ASH- 

10P 

DATA 

«1  DENHARK/NOBHAY 

TYPEHIAD 

ASH- 

10P 

DATA 

#1  UC-LC  ITALY 

TYPEHEAD 

ASH- 

10P 

DATA 

#1  UC-LC  UK 

TYPEHIAD 

ASH- 

10P 

DATA 

#1  UC-LC  GERHANY 

TYPEHEAD 

ASH- 

10P 

DATA 

•1  SWEDEN/FINLAND 

TYPEHIAD 

ASH- 

10P 

DATA 

•1  UC-LC  GERHANY 

TYPEHIAD 

ASH- 

1 0F 

DATA 

•1  UC-LC  UK 

TYPEHEAD 

ASH- 

10P 

DATA 

#1  UC-LC  GERHANY 

TYPEHEAD 

ASH- 

10F 

DATA 

#1  UC-LC  ITALY 

TYPEHIAD 

ASH- 

1 OF 

DATA 

•1  SWEDEN/ FINLAND 

TYPEHIAD 

ASH- 

10P 

DATA 

*1  DENHAPK/NOPWAY 

TYPEHEAD 

ASH- 

10P 

DATA 

#1  UC-LC  UK 

TYPEHEAD 

ASH- 

12P 

PTTC/8  HONO-USA 

TYPEHEAD 

ASH- 

1 0F 

PTTC/8  HONO-USA 

TYPEHEAD 

ASH- 

12P 

DATA«2  DUAL  USA 

TYPEHEAD 

ASH- 

12P 

DUAI 

GOTHIC 

TYPEHEAD 

ASH- 

10P 

RANIFOLD/PICA  NUREBAL 

TYPEHEAD 

ASH- 

12F 

DATA 

• 2 

TYPEHEAD 

ASH- 

10P 

DATA 

•1  UC-LC  UK 

TYPEHIAD 

ASH- 

10P 

DATA 

•1  SWEDEN/FINLAND 

HOtDEf ,CI 

AFD- 

10  PITCH 

HOLDER, CARD- 

12  FITCH 

STD  PLASTIC 

HOLDER. CARD  10  PITCH  PIN  FEED  HETAL 

HOLDEF .CARD-  10  PITCH  STD  RETAL 
HOLDER. CARD-  12  FITCH  STD  HETAL 


. SCREW, HACH-FH  4-4C  X 07086  LG 
. WASHER, FLAT-  0.113  ID  0.328  OD  0.020  THK 
. BRACKET 


. BRACKET 

. SCREW, ASH  FL  WASH-PAN  HD  4-40  X 0.312  LG 


t 


KEYBOARD  LOCK  MECH 


78LINEL0CK  a BELL  MECHS. 


DETAIL© 


DETAIL© 


USED  ON  1518  ONLY 


DETAIL© 


FIGORE  *9.  KEYBOARD  LOCK  RECfl  ARD  LIRE  LOCK  BELL  BECBARISR.  SEE  LIST  A3 


list  and 

INDEX 

NUMBER 


PART 

NUMBER 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


1 12864 f 
1120649 


1 128641 
1135234 
1164576 


343755 
1099884 

- 26  I 1110668 


- 27  1135089 

- 28  343752 

- 29  1128644 


34  | 1135511 
183835 


46831 

1138384 

1135506 


40  1135508 

41  1164502 


43  | 1091618 
1138464 


1128884 
47  I 1128928 


1135603 

438549 

37913 


1128864 

51  I 1133620 

52  I 1073418 


1090394 


1133627 
56  I 1106650 
56A  1164849 


1073449 
1 164845 
58  I 1132027 


1123623 

219633 


KEYBOARD  LOCK  HECH  AND  LINE  LOCK  BELL  MECHANISM 


KEYPOAFC  LCCK  HECH  AND  LINE  LOCK  BELL  MECHANISMS 
SEE  PIGORE  43  FOR  ILLUSTRATION 
. CLEVIS-LINK 
. LINK 

. BELL  CRANK 

. PELL  CRANK 

. S FACER 
. SCFEN-SPECIAI 
. LOCK-INTERPOSER 


USED  ON  ALL  MACHINES  EXCEPT  2970 
. SUPPCFT-INTPR  LK 

USED  ON  ALL  MACHINES  EXCEPT  2970 


. SCREW-CAP.SOC  HD  4-40  X 1/4  LG 

USED  ON  ALL  MACHINES  EXCEPT  2970 
. SPRING /HELICAL/ EXTENSION 


. CLEVIS 
. LEVEP-KE  LOCK 


. PIVOT  SCREW , LEVER  LATCH 
. NUT-HEX  4-40  X .250  ID 

. BRACKET-LEVER  IK 

. SCREW 
. SPRING-COIL 
. SPRING.  EXTENSION 


ENERGIZE  TO  UNLOCK 
. LEVER 

. SCREW, MACH-HEX  HD  4-40  X 0.252  LG 

. SCREW-ECCENTRIC 
. BRACKET.  LOCKOUT  LEVER 

. SCREW 

. PLUNGER  ASSEMPl Y-SCLENOID 
. GUIDE 

. SCREW. MACH-FIL  H 5-40  I 3/16  LG 

. COIL 

. COR E- SCI E NO ID 

. NUT/PLAIN/HEX-  3/8-24  X 5/8  PL  W 
. YCKE,  SCLENOIC 

. SCREW /H ACH-EIND  HD  6-32  X 15/16  LG 
. SPACER-SEL  CCNT  MTG 

. "Lira 

. SLIDE  AND  LINK  STOP 
. SPRING-EXTENSICN 


. SPRING.  EXTENSICN 
. RETAINER,  INTERLOCK  BAIL 
. ROD-PI VCT  PAWL  STOP 


. STOP-CYCLE  CLUTCH  PAWL 
. BRACKET-STOP  MTG 
. SCREW 

“ ~VT5Tm*7TCCK-EXT  TEm  TO.-TTT  :"2GIT0T5 
. SPRING/HEIICA1, EXTENSICN 
. CLIP-RETAINER 


. RING-RETAINING 
. ROLLER,  KEY  LCCK  BAIL 
. CRANK 


. CRANK-SHAFT 

. SCREW, HACH-BIND  HD  4-40  X 7/16  LG 
. NOT-HEX  4-40  X .250  ID 


. BAIL 
. BELL 

. RING-RETAINING 
. STUD-BELL  H*G 

USED  ON  MACHINES  BELOW  SN4011720 
. WASHER, FL-NO.  8 X 5/16  ID  X 0.010  THK 


. GRCHHET 

. SPRING, HELICAL, EXTENSION-  21.5  TURNS 
. SPRING, HELICAL, EXTENSICN 


. SPRING, TAB  LEVER  LATCH 
. SPRING-HELICAL  EXTENSION 
. BELL  CRANK  ASSEMBLY 
. CLAPPEF-BELl 
. WEIGHT 

. RING, RET AIMING -EXT  0.073  ID  X 0.015  THK 


. SPRING, HELICAL, EXTENSIO 
. SPRING 


82 


SPOT 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


3 - 6 IB  1 164849 
- 62  NO  NO. 


72B|  1090472 
1159241 


1134829 

1133520 

1141834 


PC  1124414 
80A  1138464 


1132009 
1164576 
83  I 1 15924 C 


1159244 

264641 

1092125 


86  1138464 

87  45677 


tlra  ■'UrllJl 


88  264641 

89  1159129 


i.ra  k | Lt:  iwi 


90  1128892 

90  1176847 


(■■■Lfirkl 


92  | 1090404 
6351 


1128874 

1176846 


UNITS  USABLE 
PER  ON 
ASM.  COOE 


SPRING, HELICAL, EXTENSION 
LEVER-BELL  BAIL 


OBSOLETE-NOT  A V AIL A ELE- FOR  REPLACEMENT 
ORDER  1132012  WITH  1164433,  1132013, 
1134829,  AND  1928 


LEVER  ASSEMBLY 
LEVER-BEII  BAIL 
SETSCREW 


SPACER 

BAIL  ASSEMBLY,  BELL  CLAPPER 
STOP-BELL  RINGER  BAIL 


SCREW, MACH-HEX  HD  6-32  X 7/32  LG 
SPRING, EXTENSION 
LEVER-KEYBOARD  LOCK 


SPRING, HELICAL.EXTENSICN-  21  TURNS 

LEVER-KEYBOARD  LOCK 

CLEVIS 


HASHER 

LINK 


CLEVIS 

LINK,  CONNECTING 
LEVER 


LEVER 

SCREW, HACH-RH  6-32  X 1/2  LG 
LINK-KE  LOCK 


NOT 

LINK 

LINK-LOCKOUT 


USED  ON  ALL  MACH.  EXCEPT  1518  AND  2970 

BAIL 

CLIP-RETAINER 


BRACKET 

SCREW, MACH-BINDING  HD  4-40  X 0.125  LG 
SPRING-TOGGLE 


LEVER-LOCK  OUT 

RING, RETAINING -EXT  0.114  ID  X 0.025  THK 
RING-RETAINING 


USED  ON  ALL  MACH.  EXCEPT  1518  AND 
CLIP-RETAINER 

WASHER, FL-  5/32  X 7/16  OD  X 0.040  THK 


ft  A b n E n , PLAT  RU.  b 

RING,RETAINING-EXT  0.114  ID  X 0.025  THK 
CLAMP-LOCKOUT  LEVER 


CLAMP- LOCKOUT  LEVER 

COMB-ADJUSTABLE 

COMB 


SCREW, HACH-BIND  HD  2-56  X 1/ 

SPRING, HELICAL, EXTENSION 

SPRING, HELICAL, EXTENSION  

COMB  ASSEMBLY-1518 

COMB-EARLY  STYLE 

COMB, OP. LOCKOUT-LATE  STYLE 

RING-RETAINING 

STUD 


r 

SPCT 

PART 

NUMBER 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


KEYBOARD  SELECTION  MECHANISM 


KEYBOARD  SELECTION  MECHANISM 

SEE  FIGURE  44  FOR  ILLUSTRATION 

. ROD 


. INDEX  DIAL  FBH 

. RING,RETAINING-EXT  0.114  ID  X 0.025  THK 

CN  935  TYPAHATICS  LOCATED  OPPOSITE  AS 

SHOWN  IN  THIRD  SLCT  FROM  LH  SIDE 
. SPRING 

USED  WHEN  FINGER  OF  INDEX  135A  BREAKS 


. SPRING-KEYLEVER  FAN!  LEFT 
. SPRING-KEYLEVER  PAWL  RIGHT 
. KEYLFVER  ASSEMBLY , THIRD  RON 


. KEYLEVER  ASSEMBLY,  SECOND  ROW 
. KEYLEVER  ASSEMBLY,  FOURTH  RON 
. KEYLEVER  ASSEMBLY,  FIRST  RON 


. SPRING, EXTENSION  935-2741  W/TYPAH ATIC , U . K . 

. SPRING, HELICAL, EXTENSION-  20  TURNS  935-2741, 


V/T YPAHATIC, NOF/SUED/FN 
. KEYLEVER-FEFEAT  935  TYPAHATIC  DOMESTIC 
. KEYLEVER-FEFEAT  935  TYPAHATIC  U.K. 


. KEYLEVER-REPEAT  935  TYPAH.  NOR/SNED/FIN 
. KEYLEVER-REPEAT  935  TYPAHATIC  DENMARK 
. ROD 


. RING-RETAINING 
. SPRING-ROW  1 6 2 
. SPRING,  RON  3 S 4 


. INTERFOSER-POS  0 BREAK  OF  LUG  AS  REQUIRED 
. INSULATION , KEYBOARD 
. COME  ASSEMBLY 

. SCR EN, MACH- BIND  HD  6-32  X 0.375  LG 
. UPSTOF 

. PLATE,  KEYLEVER  SFRING 

. COMB,  KL  RETURN  LH,1518 
. COHE-LH  035  935 
. COME,  R.H. 

. SPRING-KL  RETURN, 1518 
. SPRING-LH  835  935 
. SPRING-KL  RETURN 
. SCREW 

. COMP,  KL  GUIDE, 1518 
. COME  GUIDE 


. SUPPORT, 1518 
. SUP  FORT-COMB  GUIDE 
. SCREN-FRONT  HTG 


. PLATE, INT  SPRING 
. SCREW,  4-40  NC-2A, EARLY  STYLE 
. SCREW, LATE  STYLE 


. SPRING-INTERFCSER  LATCH 
. CLAMP, EARLY  STYLE 
. SCREW, FLATE  HTG 


. NUT , FLAIN, HEX-  4-40  X 1/4  FL  W 

. SPACER,  COMP  TUBE  ASSEMBLY, 1 5 18 

. SPACER, COMPENSATOR  TUEE  ASSEMBLY, EARLY  STYLE 


. TUBE,  KEYBOARD  COMPENSATOR, E ARLY  STYLE 
. PLUNGER 
. SETSCREW 


. BALL,  COMPENSATOR,  S ST,  0.18750  DIA 
. PLATE  ASSEMBLY,  INTERFOSER 

. SCREW, MACH-BINDING  HD  4-40  X 0.625  LG, EARLY  STYLE 


. SCREW, LATE  STYLE 

. SUPPORT, FULCRUM 

. TUBE, KB  COMPENSATOR, LATE  STYLE 


. SPACER, LATE  STYLE 
. SCREW-FRONT  HTG 


FIGURE  •$.  RETBORRD  S ELECTION  1 RTERFOSER  ARB  FILTER  SHAFT.  SEE  LIST  *5 


SPCT 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


DESCRIPTION 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


KEYBOARD  SELECTION  INTERPOSEF  AM C FILTER  SHAFT 


1141895 

1164577 

1141651 


11  1128144 

12  113881C 


13  1141383 


14  1071691 

15  1135168 

16  1133586 


107002  C 
1128573 
1166049 


25  1141377 

26  1134831 

27  1134768 


28  21963? 

29  I 1134784 
1135096 


35  | 1135097 
113215C 

nvmv 

38  I 1141382 
38  I 1176902 


KEYEOARE  SELECTION  INTERPOSER  AND  FILTER  SHAFT 
SFE  FIGURE  45  FOR  ILLUSTRATION 
. GEAR-FIITER  SHAFT 


. SETSCREW 

. CAH-SHIPT  INTERLOCK 
. SETSCREW 


. RETAINER-FIITIR  SHAFT  BRG 
. SCREW, MACH- BINDING  HD  6-32  X 0.312  LG 
. BRACKET-CABLE  ANCHOR 


. SCREW , ASHD  WASHER-PIL  H 6-32  X 3/8  LG 
. SPACER, PI-  0.140  ID  X 0.0500  THK 
. BEARING-FILTER  SHAFT 


. SPACER 
. SHAFT,  FILTER 

USED  ON  HACHINES  BELOV  SN  4625064 


■ 

ssm-mfer 

USED  ON  HACHINES  ABOVE  SN 

4625064 

SPFING-INTEFFCSEF 

SPFING,  EXTENSION 

LINK 

LINK-  5 LATCH 

CLFVIS-IINK 

LINK  ASSEMBLY 

LINK-FLAT  STAMPED 

INTEFTOSER-POS  1 

INTEFPOSER-CK  l AT 

INTER  IOSFR- POS  3 

INTEFFOSER-POS  4 

INTEPFOSER-POS  5 

INTEFFOSEP-FCS  6 

INTFPFOSER-POS  7 

SPFING, HELICAL, EXTENSION 

DAHPEF-CYCLF  PAIL 

RING.RETAINING-FIT  0.073  ID  X 

0.015  THK 

SPACER 

BAIL-CHECK 

INTEFFOSFR-EAIL  STOP 

PAIL-CYCIF  CLUTCH  T FI F 

BAIL-KFYBOAFD 

. PLATE  ASSEMBLY , BAIL  ANCHOR  LH 
. SCFFV-EAIL  ANCHOF 

. SCRFV.HACH-BINDING  HD  6 
. BRACK ET-LXT  INT  GO 
. BRACKET-  835  935 

-31  I 07 

188  LG 

KEYBOAFT  SELECTION  INTERLOCK  AND  INHIBITOR  HFCHANISM 
SEE  FIGURE  46  FOR  ILLUSTRATION 
. MASHER 


. KEEPER  ASSEMBLY,  CYCLE  CLUTCH  REL  LAT 
. SCREW 

. BRACKET-CYCLE  CLUTCH  KEEP 


. SCREW  #MACH-BI ND  HD  6-32  X 0.375  LG 
. SPRING,HELICAL, EXTENSION-  26.5  TURNS 
. BRACKET-SPRING  HTG  CYL  CLU  TRIP 


. SPRING-CYCLE  CLUTCH  LATCH 
. SCREW, HACH-BINDING  HD  6-32  X 0.188  LG 
. SPRING, HELICAL, EXTENSION 


. LINK  ASSEMBLY 
. WASHER-SHCCK  ABSCFBEF 
. NUT-OPERATIONAL  PULL  LINK  ADJ 


PIVOT  SCREW,  LEVER  LATCH 
STOP-SHIFT  INTIK 


SCREW, MACH-HEX  HD  6-32  X 7/32  LG 
MOUNTING  ERACKET,  CYCLE  CLUTCH  TRIP 
NUT-FRICTION  LATCH  MOUNTING 


NUT-HEX  4-40  X .250  ID 
SCREW-ECC  LOCKING 

SPRING 

SPRING, HELICAL, EXTENSION 
RING-RETAINING 

ROLLER,  RESTORING  CAM 

RING, RETAINING 
STUD,  RESTORING  CAM 

NUT -HEX  4- 40  X .250  JED 

WASHER,  FLAT 

SCREW, MACH-HEX  HD  4-40  X 3/16  LG 

WASHER, STAR-  0.115,  0.270  H 

STOP 

SCREW-TNDEX  BA  Tt  PI 

NUT-HEX  4-40  X .250  ID 

WASHER, FL-NO.  4 X 6/16  OD  X O.&20  TH 

PLATE,  PAIL  SHAFT 

SCREW, MACH-HEX  HD  6-32  X 7/32  LG 


BRACKET,  SELECTOR  BAIL 

SCREW 

SCREW, MACH-SLTDHD  6-32  X 1/4  LG 
WASHER, STAR-  0.115,  0.270  H 
SPRING, HELICAL, EXTENSION-  26.5  TURNS 
LEVER-CYCLE  CLUTCH 
LEVER-INHIBITOR  TRIP 

SCREW, SHLDR-  0.139  DIA  0.055  LG  4-40  THD 


SPRING, TAB  LEVER  LATCH 
LEVER-INHIBITCR 


RING-FETAINING 

PAWL  AND  LINK  ASSEMBLY 

SPRING, EXTENSION 


SPR ING, HE I ICA I, EXTENSION 
ARH-CC  SHIFT  INPUT 
ARR-CC  SHIFT  INTIK 


CLAMP 

SCREW, HACH-BINDING  HD  4-40  X 0.149  LG 

PLATI-CC  SHFT  I NLK 

SCREW 

BRACKET  ASSEMBLY,  CYCLE  CLUTCH  LATCH 
. ARH  ASH 


. BRACKET 
. PIN 

. RING,  RETAINER 


48V  PRINT  SELECTION  MAGNET  ASSEMBLY  (EARLY  STYLE) 


PRINT  SELECTION  MAGNET  ASSEMBLY  48V 
SEE  FIGURE  48  FCR  LATE  STYLE 
AND  FIGURE  47  FCR  ILLUSTRATION 


. JUMPER  ASH-BLU  2-1/2  20 AUG  1 LUG  EA  END 
. JUMPER  ASH-BLU  3-1/2  20 AKG  1 LUG  EA  END 
. JUMPER-BRASS. 3/16 


. CONNECTOR, RECP. ELEC-  24  FEMALE  CONTACTS 
. STRIP -TERHINAI  FICCK  INSULATOR 
. SCREW, HACH-BIND  HD  4-40  X 7/16  LG 


. RING-RETAINING 

. SCREW, MACH-BINDING  HD  6-32  X 0.188  LG 
. SPRING, HELICAL, EXTENSION  


. COIL  ASSEMBLY,  PRINT  MAGNET 
. ARM  ASH-KNOCKOFF  AND  CYCLE  CLUTCH  TRIP 
. ARMATURE-SELECTION  CHROME 


-SELECT lUH 

USED  ONLY  WITH  STAINLESS  STEEL  TRIP  E AIL 
. STOP-SELECTION  ARMATURE 


. GUIDE-ARMATURE 
. PIVOT -ARMATURE 
. BRACKET-MAGNET  ASSEMBLY 


. CORE  ASSEMBLY-SELECTION  MAGNET-REF.  ONLY-ORDER  11 
. SCREW 

. SPRING-ARMATURE 


. STUD-SELECTION  ARE  GUIDE  HTG 
WASHER 

SCREW, MACH-BINDING  HD  6-32  X 0.  188  LG 


DIODE  ASSEMBLY-COMMON  ANODE 

USED  ONLY  ON  MACHINES  1518 
DIODE  ASM-SELECTION  MAGNETS 


USED  ONLY  ON  MACHINES  OTHER  THAN  1518 
SCREW, MACH-BINDING  HD  6-32  X 0.312  LG 
SUPPORT-MOUNT 


, FIGURE 


SPCT 


SPCT 


56313 

62031 


103372 

11095* 

257187 


263680 

- 29  I 332797 

- 26  358179 


358509 
- 28  | 938591 
1073918 


1090268 
1090622 
- 33  I 1092125 


25282 
1092125 
- 39  I 1123692 


11237C2 

1123709 


- 92  1123715 

- 93  1123716 


- 96  1123729 

- 97  1123725 


- 99  1123791 

- 50  1123799 


1123751 

1123775 


- 55  1129622 

- 56  1129636 


- 58  1129821 

- 59  1127791 


- 61  1128086 

- 62  1128055 

- 63  1128091 


. WASHER, LOCK-EXT  TEETH  HO.  5 X 0.280  CD 
. HASHER, LOCK-INT  TEETH  NC.  6 X 0.295  OD 


. NOT, SELF  LKG ,HEX-  5-90  X 1/9  FL  H 
. SPRING, HELICAL, EXTENSION-  57.5  TURNS 
. NOT. PLAIN. HEX-  6-32  X 3/8  FL  H 


. HASHER, FL-  0.1305  ID  X 0.032  THK 
. RING, RETAINING -EXT  0.207  ID  X 0.025  THK 
. SCREW. HACH-PAN  HD  2-56  X 0.105  LG 


. WASHER, LK  INT  TOOTH  0.092  ID  X 0.012  THK 
. SCREW, HACH-BIND  HD  2-56  X 7/16  LG 
. RING-RETAINING 


. NOT, PLAIN, HEX-  3-48  X 3/16  FL  H 
. WASHER, FLAT-  0.195  ID  0.375  OD  0.040  THK 
. RING-RETAINING 


. RING-RETAINING, EXT  0.125  ID  X 0.015  THK 
. RING-RETAINING 

. PULLEY, TILT  LH  


. STUD,  TILT  PULLEY 
. PIN , LH  ROT  PULLEY  HTG 

. PULLEY, FOTATE  LH  


. G 

. STUD, 5 UNIT  BAIL 
. LATCH, 5 UNIT 


. STUD, ROTATE  BC 
. LINK-  5 UNIT  DRIYE 
. STUD, 5 ONIT  DRIVE  LINK 


. STUD, TILT  ARH  PIVOT 
. ADJUSTING  SCREW , ROTATE  LEVER 
. PULLEY,  TILT  RH 

. CTsMVfe 

. STUD,  TILT  PULLEY  RH 
. STUD-  5 UNIT  LATCH 


. SCREW, HACH-HEX  HC 
. BRACKET-DIFFERENTIAL  LEVER  GUIDE 
. BRACKET.  TILT  PULLEY  RH 


. SCREW,  TILT  PULLEY  RH 
. HEDGE,  SELECTOR  PLATE 

. SLEEVE-  0.116  ID  X 3/16  OD  X 1/32  THK 


. RETAINER-BAIL  SHAFT 
. SPRING 

. STOP-E AHPENER  15  INCH  HACHINE 


. PLATE-  5 UNIT 
. STUD,  FIVE  UNIT  LATCH 
. GUIDE-SELECTOR  BAIL 


. STUD,  SPRING  ANCHOR 
. ARH,  CHECK  LATCH 
. GUIDE.  CH  LATCH  PIVOT  ARH 


. ARH  ASH,  CH  LATCH  AND  PIVOT 
. ARH-PIVOT 

. SPRING-EXTENSION  SELECTOR  LATCH 


. ARH  ASH, 

. SCREW,  HPLR  ARH  LINK 
. ARH  ASH.  TILT 


. ROLLER,  ROTATE  ARH 
. BRACKET,  TILT  AND  ROTATE  ARH 


SPCT 


LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

49  - 78 

1134966 

. LINK,  HFIR  AFH 

1 

- 79 

1133566 

. APB  ASB,  ROTATE  ECCENTRIC 

1 

- 80 

1133569 

" . STUD,  ROTATE  ARB  PIVOT 

- 81 

1133575 

. ARB  ASB,  ROTATE 

1 

- 82 

1164089 

. SCREN. SHLDR-  0.170  DIA  0.190  LG  9-90  T HD 

2 

USED  KITH  HEAVY  LINK 

- 83 

1166777 

. LINK-BCTATING  ARH  LONG 

1 

- 84 

1 164045 

. LINK-ROTATING  ARH  SRCBT-USED  CN  1 20 3 29 3, INDEX  126 

1 

- 84 

1147182 

. LINK-ROTATE  ARH  SHORT-OSED  WITH  1 203218, INDEX  126 

1 

- 85 

1133618 

. NUT,  ROTATE  ARH  IINK 

1 

- 86 

1133619 

. NUT,  ROTATE  ARH  LOCK 

1 

- 87 

1133691 

. DAHFEKER-TAPE 

1 

- 87A 

1187005 

. NICK-CIL 

1 

- 87B 

1179095 

. NICK-CIL 

1 

- 88 

1133662 

. SPRING, HELICAL, EXTENSION 

i 

- 89 

1133666 

. SPRING-5  UNIT  LATCH 

1 

- 90 

1164316 

. TAPE  ASSEHBLY-TILT 

1 

- 91 

1139817 

. TAPE.ROTATS-  15  INCH  HACHINE 

i 

- 92 

1134837 

. SPRING-TILT  PULL  ARH 

1 

- 94 

1 16677  S 

. LINK-TILT  PULI  ARH 

1 

- 95 

1134876 

. STUD,  TILT  ARH  LINK 

T1 

- 96 

1141084 

. SPR I NG , CCHPENS ATOP  STOP 

1 

- 97 

1135028 

. LINKAGE-TILT  ARH-EARLY  STYLE 

1 

- 97 

1203219 

. LINKAGE, TILT  ARH-IATE  STYLE 

1 

NCT  ILLUSTRATED 

- 97* 

1187001 

. HASHER, ABSORBENT 

1 



1203215 

. LINKAGE, ROTATE  ARH-LATE  STYLE 

i 

NCT  ILLUSTRATED 

- 98 

1135029 

. LINKAGE-ROTATE  ARH-EARLY  STYLE 

1 

- 99 

1135031 

. BRACKIT-SELN  DIFF  LEVER  GUIDE 

i 

-100 

1135826 

. HOT, SEIF  LOCKING-  2-56  X 0.275  HIDE  HEX 

1 

-101 

1138462 

. NUT,  CR  SHOE  ADJ  AND  SEL  PLATE  HTG 

3 

-102 

1141075 

. SPRING-COHP  ASSIST 

1 

-103 

120  3322 

. SPRING-TILT  ARH  TORQUE 

1 

-104 

1144666 

. BRACKET 

1 

- 106 

1159157 

. BAIL-  5 UNIT 

V 

-107 

1203556 

. ARH  ASH 

1 

- 109 

1203446 

. SPRING 

1 

- 1 1(5 

1203255 

. BELLCFANK  ASSEHBLY-RCTATE 

T 

-111 

1159787 

. SPRING 

1 

-112 

1159898 

. SHAFT-BAIL 

1 

- 113 

1169576 

. SCREN 

T 

-114 

1164576 

. SCREW, HACH-BINDING  HD  4-40  X 0.125  LG 

i 

-115 

116458C 

. SCREN, BACH-BINDING  HD  4-40  X 0.250  LG 

i 

- 116 

1169775 

. SCREN, PILOT-  0.080  DIA  0.469  LG  4-40  THD 

i 

-117 

1166560 

. KICK-SELECTICN  E AIL 

2 

-lie 

37913 

. HOT-HEX  9-90  X .250  ID 

1 

- 1 19 

38651 

. NUT-FRICTION  LATCH  HOONTING 

1 

- 120 

438549 

. SCREN, HACH-BIND  HD  4-40  X 7/16  LG 

1 

-121 

1135079 

. STOP,  SELECTION  E AIL 

1 

-122 

1i8?ooi 

. LOBE  SICK 

1 

-123 

1164085 

. SCREN 

1 

- 124 

1203289 

. SHAFT, ROTATE  ARH 

1 

- 125 

1263298 

. STUD, TILT  ARH  PIVOT 

1 

-126 

1203293 

. ARH , ROTATE- SOLID  (EARLY  STYLE)  USES  1 164045, INDEX  84 

1 

-126 

1203218 

. ARH, ROTATE-SOLID  LATE  STYLE-USES  1147182  INDEX  84 

1 

-127 

1203290 

. BRACKET 

1 

-128 

1 16457  S 

. SCREN 

1 

-129 

117416C 

. PULLEY 

1 

-130 

1141896 

. SPACER 

1 

-131 

1187000 

. LUBE  NICK 

1 

-132 

1139892 

. NUT 

1 

1203297 

. GOARD 

1 

- 139 

37913 

. NUT 

2 

-135 

1092125 

. RETAINER 

1 

-136 

3T913 

. NUT 

1 

-137 

1116312 

. KASPER 

2 

- 139 

1133665 

. SPRING  11" 

AR 

-139 

1128055 

. SPRING  15"  AND  22" 

AR 

95 


SPCT 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


DESCRIPTION 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


50  - 

- 

1 

- 

2 

- 

3 



4 

- 

5 

- 

6 

- 

7 

- 

8 

- 

9 

- 

9 

1C 

11 

- 

12 

12 

- 

13 

- 

14 

- 

15 

- 

15 

- 

16 

- 

17 

- 

TTa 

- 

17P 

- 

17C 

- 

TTr 

- 

18 

- 

18  A 

- 

18B 

- 

iec 



18C 

- 

19 

- 

20 

- 

21 

TTO I'SCT" 

10514 
— JT9TT- 
38259 
47987 


150209 

3585C5 

1090162 


1092125 

1128605 


11286CS 
1 12861  C 
1128611 


1135370 
1 128613 
1128616 


1187238 

1129622 

1187416 


1128616 

469565 

1181240 


1128627 
1135052 

26  I 1 16677C 

27  1090840 


SELECTION  POSHER  ASSEMBLY 

SB LECTIC N 'PUSHER'  ASSTmEIY 

SEF  FIGURE  50  FOR  ILLUSTRATION 
. SPRING, HELICAL, EXTENSION-  20  TURNS 
. N U T - H E T 4-40  X . 0 ID 
. SCREW, HACH-FIL  H 4-40  X 1/8  LG 

. NUT,FLAI N, HEX-  2-56  X 3/16  FL  W 

. WASHER, STAR-  0.115,  0.270  H 
. WASHER, IN  INT  TOOTH  0.092  ID  X 0.012  THK 

. SPRING, HELICAI, EXTENSION 

. RING-RETAINING 
. PUSHER- I ATCH  T2,  EARLY  STYLE 
. PUSHEP, LATCH  T2,  LATE  STYLE 


. PUS  HE  P-CH  FCK  LATCH 
. PUSHER-LATCH  T1 
. PUSHER-LATCH  F2A-EAFLY  STYLE 
V PD s FFE - LATCIi  P2  A-LTkTE  sTYLE-iTOT  TLITJsTDATYO 
USED  WITH  LATE  STYLE  ROTATE  LINKAGE 

FIGURE  49  INDEX  98 

. PUSHER-LATCH  R1 
. PUSHER-LATCH  F2 
• PUSHER- L ATCH  F5,  EAFIY  STYLE 
. PUSHEP, LATCH  F5,  LATE  STYLE 
. PLATE  ASSEHPIY-PUSHER 
JL_ A PH  ASSEMBLY-  1H  CAM  FCLLCWER 
. . LUBE  WASHER 
. . RCLIFF 

. . RING,  RETAINER 

. . ARM  ASH 

. ARM  ASSEMPLY-FH  CAM  FOLLOWER 

. . LUBE  WASHER 

. . POLLER 
. . RING,  RETAINER 
. . APM  ASH 

. VtU  DF-  F USHER 
. ROD-PUS HFP  LATCH 
. BAIL-PUSHER 


. ECCENTRIC- KNOCK Or  r 
. SCREW-SPECIAL 
. SPACFR 

. SC&fU,SRLDR-  0Y185  Dt A 0.043  LG  4-48  THC 
. WICK-CIl 

WASHER  

SCR  FW , MACH- BIND IMG  HD  6-32  X 0.3l2  LG 


SPCT 


SFCT 


LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

CHARACTER  SELECTION  CAMSHAPT  ASH 

NO  NO. 

CHARACTER  SELECTION  CAMSHAPT  ASH 

NP 

SEE  FIGURE  51  FOR  ILLUSTRATION 

- 1 

127267* 

. INDEX  DIAI  FEE 

1 

- ia 

tn.vt.-i:>:  — 

. . DIAL , INDEX-CAM  SHAFT 

r 

- 2 

1159994 

. . SCPEW 

- 3 

1090254 

. . WASHER, FLAT-  0.191  ID  0.438  OD  0.031  THK 

1 

U 

1166626 

. . SHAFT-EXTENSICN 

1 

- 5 

1135219 

. POINTER,  DIAL 

1 

- e 

3805  1 

. NUT-FRICTION  LATCH  MOUNTING 

1 

- 6A 

1090254 

. WASRFF , FIAT-  0.191  ID  0.438  OD  0.031  THK 

i 

- 7 

1135236 

. GUARD-GEAR 

1 

- 10 

1135058 

. CAH-NYLCN  Cl 

1 

- ii 

17288  35“ 

. CAM-NYICN  c5““ 

1 ny 

- 12 

1128837 

. SETSCREW-HEADLESS  2-56  X 0.156  LG 

- 13 

1 123685 

. GEAR 

H 



1175107 

. JEISCRtW 

- IS 

1 166315 

. PAWL  ASSEMBLY-CYCLE  CAM  STOP 

SEE  NCTE  AFTER  INDEX  756 

- 16 

107341 e 

. RING-RETAINING 

1 

SEE  NOTE  APTER  INDEX  756 

- 17 

1166598 

. SPRING-CYCLE  CLUTCH  STOP  PAWL 

1 

SEE  NOTE  AFTER  INIEX  756 

- 18 

1 16631  1 

. STUD-CYCLE  CLUTCH 

FELON  SN  4620572  REPLACEMENT  CF  ANY  ONE 

OF  INDEX  NOS.  753  THRU~75?  REQUIRES  THE 

REFIACEMENT  OF  ALL 

- 19 

1127730 

. WASHER, FL-  0.375  ID  X 0.015  THK 

Hj 

- 20 

. SHIN-CYCLE  SHAFT  A . 6 1 5 

AR 

- 20 

ECMrJrJ-T?^H 

. SHIN-CYCLE  SHAFT  E.015 

AR 

- 20 

. SHIN-CYC1E  SHAFT  C.018 

AR 

- 20 

1127756 

. SHIN-CYCLE  SHAFT  D.021 

AR 

- 20 

1127757 

. SHI H-CYC1E  SHAFT  F.033 

AR 

- 20 

1128071 

. SHIM-CYCLE  SHAFT  F.005 

AR 

- 20 

1280821 

. SHIM-CYCLE  SHAFT  G.012 

AR 

- 20 

1280822 

. SHIM-CYCLE  SHAFT  H.005 

AR 

- 21 

1128259 

. GUARD-GEAR  15  INCH  MACHINE 

1 

■ ■ 

^~n~ 

. BEARING  ASSEMBLY 

1 

- 2 2 

35739 

. SCREW, HACH-BIND  HD  6-32  X 15/16  LG 

1 

- 24 

1128062 

. IDLER  ASSEMBLY 

1 

^75“ 

. SCPES 

7 

- 26 

1090840 

. NASHER 

2 

- 27 

1266830 

. SHAFT  ASSEMBLY-CAM  FBH 

1 

OS ED  ON  MACHINES  BELCH  SN  4622494 

- 27 

1272914 

. SHAFT  ASSEMBLY-CAM  FBH 

1 

USED  ON  MACHINES  ABOVE  SN  4622494 

■KSkT.H 

1135563 

. . CCLLAF 

i 

ON  MACH  BELON  SN4622494  ORDER  BM  1266830 

- 29 

357820 

. . SCREW, CAP, SOC  HD-  4-40  X 1/2  LG 

1 

. . TJ3T-CC  LAT  REST 

- 31 

1138393 

. . SCREW, MACH  FIL  H NO.  3-48  X 9/64 

- 32 

1138392 

. . CLAHF , RESTORING  CAM 

WE 

- JT 

. . INSERT-CYCLE  CIUTCH  COLLAR 

1 

- 34 

1 166228 

. . PULLEY  ASH-CYCIE  CIUTCH 

1 

- 35 

1 16  6 34  2 

. . SETSCREW-ELUTED  DR  CUP  PT  4-40  X 0.1801G 

1 

1175102 

. . SETSCREW-6  FLUTE  DR  4-40  X 3/16  FLAT  PT 

ysn*.. 

- 37 

1187968 

. . HUP  ASH-CYCIE  CIUTCH  LARGE  CTR  BRG 

CN  MACH  BELON  SN4622494  ORDER  BM  1266830 

HBil 

127  291  3 

. . HUB  ASH,  CYCLE  CIUTCH,  SHALL  CENTER  BEARING 

USE  1187968,  INDEX  37  AND 

1159669,  INDEX  37A  AS  A 

REPLACEMENT. 

1 1 5966  S 

. . SLEEVE 

1166553 

. . SLFE VE-CYCLE  CIUTCH 

CN  MACH  BELOW  SN4622494  ORDER  BM  1266830 

- 39 

1166551 

. . SPRING-CYCLE  CLUTCH 

i 

CN  MACH  BELOW  SN4622494  ORDER  BH  1266830 

- 40 

1166554 

. . SHAFT  ASSEMPLY-SE IECTCR  CAM 

i 

CN  MACH  BELOW  SM4622494  ORDER  BH  1266830 

■ 

BRACKET  FOR 

DETAIL^  2740.2741,1960 


EARLY  STYLE 


LATE  STYLE  C-7 


FIGURE  52.  SHIFT  HECHHEISH.  SEE  LIST  52 


SECT 


LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

SHIPT  HFCHANISH 

■ 

SHIFT  HECHANISH 

HI  12 

SEE  FIGORE  52  FOR  IILUSTRXTION 

mm 

■■  n 

1127943 

. KEYBUTTCN, TYPEWRITER-ARROW  DOWN  LOCK 

Kj 

113226 6 

. KEYBUTTCN, TYPEWRITER-SHIFT  LOCK  GRAY 

1132270 

. KEY  BUTTON ,TYPEWRITFF-LOCK  BLUE 

AR 

1133810 

. KEYBtHCN, TYPEWRITER-BLANK  SHIFT  LOCK 

AR 

- i 

1187408 

. KEYBUTTCN, TYPEWRITEF-L/C/H  SHIFT  LOCK 

AF 

- 2 

1127936 

. KEYBUTTCN  ,TYFEWRITEF-lH  SHIFT  GRAY 

AR 

- 2 

1132259 

. KEY  BUTTON  ,TYPEWRITER-LH  SHIFT  GRAY 

AR 

- 2 

1132263 

. KEYBUTTCN  , TYPEWRITER- IH  SHIFT  BLUE 

AR 

- 2 

1187410 

. KEYBUTTCN, TY FEWRIT EF-PHTS  SHIFT  LH  SIDE 

AR 

- 3 

1127930 

. KEYBU1TCN  ,TYFENRITEP-RH  SHIFT  GRAY 

AR 

- 3 

. KEYBUTTON ,TYPEWRITER-RH  SHIFT  GRAY 

AR 

- 3 

1132256 

. KEYBUTTCN, TYFEWRITFR-RH  SHIFT  BLUE 

AR 

- 3 

1187412 

. KEYBUTTCN, TYPPWRITFP-PHTS  SHIFT  RH  SIDE 

AR 

fcl’XALLl-IM 

. SpSrSG.HFTTCAl,  fxTFliSTCTi 

i 

- 6 

. SPRING, HELICAL, EXTENSION 

1 

- 7 

BmM 

. LINK 

1 

USED  ONLY  ON  HACHINES  1518 

- 7 

1 159895 

. LINK 

1 

USED  ON  ALL  HACHINES  EXCEPT  1518 

- 8 

. CLEVIS-LINK 

a; 

- 9 

1928 

. SORER, HACH-RH  6-32  X 1/2  LG 

Ed 

- 10 

1 134829 

. NUT 

H 

- 1 1 

. CRANK 

BJ 

- 12 

1138455 

. HASHER-SHIFT  PAIL 

- 13 

1132235 

. BAIL 

■ 

- 1U 

1118361 

. RING-GRIP 

1 

- 15 

1128871 

. KEYLEVER-SHIFT  LOCK 

1 

- 16 

1133672 

. KEYLEVER-PH  SHIFT 

1 

- 17 

1141269 

. SLEEVF-LATE  STYLE 

T 

- 18 

11356C4 

. LINK-IOCKOUT 

1 

USED  ONLY  ON  HACHINES  1518 

- 19 

107002C 

. CLEVIS-IINK 

V 

- 20 

1107794 

. SPRING,HEIICAL,  EXTENSION 

1 

- 21 

1128893 

. INTEFFOSER-SHIFT  IATCH 

1 

fciLNJcLlHIH  ■' 

. SPRING-COIL 

7 

Efts 

. SPRING, HELICAL, EXTENSION 

2 

KI 

. SPRING 

2 

~ irerc^ffmreTTiAeRiNis  isib  * 

- 24 

79193 

. SPRING-SHIFT  RELEASE 

2 

USED  ON  ALL  HACHINES  EXCEPT  1518 

118720? 

. CAN-SHIFT  INTERLOCK 

■ BKJ 

1175107 

. SETSCRFN 

EES 

1176872 

. ARH-PPINT  I NLK 

H 

- 28 

. RING-FETAINIKG 

Mb 

- 29 

1129697 

. STUD,  SHIFT  DETENT  ARH 

K 

- 30 

22066 

. SASBER.FL-  0.190  ID  0.281  OD  0.025  THK 

H 

- 31 

1129773 

. BAHPFR,  FSAXf  TBIT 

- 32 

1128971 

. TAB-AFH 

H 

- 33 

i5se7 

. SCREN,HACH-BIND  HD  2-56  X 1/8  LG 

- 34 

. SPRING-SHIFT  ARH 

- 35 

1141215 

. SETSCREN-FLUTED  DR  FLAT  FT  4-40  X 5/8  LG 

- 36 

1 14  1 03  C 

. NUTSCFEW-HEX  HD 

H 

- 31 

1199975 

. POLLEY-ROTATE  RH 

T 

- 38 

1 164577 

. SCREW-ROTATE  PULLEY  RH 

1 

- 39 

1129259 

. RCLLEP-SHIFT  CAH 

1 

- 40 

969656 

. RING, RETAINING 

1 

- 41 

1159109 

. SHAFT-ROLLER 

1 

- 42 

1124266 

. PIN,  PIVOT  SHIFT  ARH 

1 

W.Y1 1 

. RICH, Oil 

Hki 

EXH 

1175103 

. SETSCFEW-6  ELUTE  DR  6-32  X 1/8  CUP  PT 

m 

- uu 

1129261 

. ARH  ASSEHBLT,  SHIFT 

m 

- 45 

1123807 

. ECCENTRIC,  SHIFT  CAH  ROLL 

T 

- 46 

1166618 

. RCLLEF-SHIFT  CAH  ECCENTRIC 

1 

- 48 

1 16  6 se  e 

. PLATE  ASSEHBLI- SHIFT  ARH  HOUNTING 

i 

- 49 

112477* 

. SCREW,  SHIFT  ARH  STCF 

My 

- 49 

1164576 

. SCREW 

USED  CN  HACH.  WITH  IHPROVED  LUBRICATION 

. LOCKKASHIR-EXT.  TOOTH  OD.  . 150XID.  .320 

mi 

1090049 

. SPACER-STOP  SCREW 

1169576 

. SCREW 

H 

1 T5  3 7 4 ( 

. RING,  RETAINING,  GRIP  TYPE 

sa 

1166557 

. WASHER-THRUST 

i 

■M 



101 


SPCT 


LIST  AND 
INDEX 
NUMBER 


70  114114'/ 

79  1164582 


80  1159262 

81  257985 


83  1141992 

84  1092125 


86  1090254 

87  114480e 


C SED  WITH  PN  1176990  CN  835  ONLY 
OSED  ON  835  ONLY 
CAB  C-7-EARIY  STYLE 
CAH,C-7-LATE  STYLE 
STOP  ASSEHBLY-SHIFT  CIOTCH 


. SCREW, HACH-FLAT 
. STOP-SHIPT  RATCHET 
. FA1CHET-SHIFT  CIOTCH 


. RATCHET-SHIFT  CLOTCH 

USED  ON  HACH  ABOVE  SN  4643262 
. RETAINER-SHIPT  CLOTCH 


USED  ON  HACH  ABOVE  SN  4643262 
. HOE 
. SLEEVE 


SCREW-TILT  DETENT  GOIDE 
ARBOR-SHUT  CIOTCH 

SETSCREW-6  FLOTE  DR  6-32  X 1/8  COP  PT 


SETSCREW-FLOTED  SOC  6-32  X 1/8  COP  PI 
OSED  ON  ALL  HACHINES  EXCEPT  1518 


SPRING-SHIFT  CLOTCH 
SBAI-RING  SHIFT  CAH 
STOP,  SHIFT  CAH 


SCREW, HACH-BINDING  HD 
CAH-CEH  SHIFT 

BRAKE-SHIFT  15  INCH  HACHINE 

BRACKET-SHIFT  SUPPORT 
SCREW 

SHAFT-RELEASE  15  INCH  HACHINE 


SCREW, HACH-BINDING  HD  4-40  X 
ARH-SH  INLK  SPR 


. scbes.mach-pan  hd  2-56  x 0.105  lg 
. ABB  ASSEMBLY-  15  INCH  MACHINE 
. HING,BETAINING-EXT  0.114  ID  X 0.025  THE 

. ARff-SHIfl  RELEASE  15  INCH  HACHINE 
. ABH-SBITT  BELEASE  15  INCH  HACHINE 

OSED  ON  BACH  ABOYE  SN  4643262 

. BRACKET 

. BRACKET,  2740,2741, 
. SCREW 

I960 

”.  SCR  EWTH ACH-ML  HD  6 
. SCREW  C-7  CAH 
. WASHER, FLAT-NC.  4 X 

-32  X .312  LG 

; 0.250  OD  X 0.  028  I HE 

. SCREW, HACH-HEX  HD  6 
. PIN-SHIFT  ARH  PIVOT 
. RING-RETAINING 

-32  X 0. 

560  LG 

. SPRING-SHIFT  ARH 
. WASHER, FLAT-  0.191 
. ARH  ASH-SHIFT 

ID  0.438 

OD  0.031  THK 

OSED  ON  ALL  HACH.  EXCEPT  1980  AND  2S7C 
BFACKET-CIAHP  HTG 


SCREW, HACH-BINDING  HD  4-40  X 0.125  LG 

CLAHP 

NOT 


SPCT 


LIST  AND 
INDEX 
NUMBER 


18 


19  | 1138795 
1141073 
1187231 


22  1187233 

23  1187449 

24  1141141 


31  | 1203373 
1127733 


33  123491 

34  737856 


FOKER  FRAHE  AND  ESCAFENENT  HECHANISH 

POWER  FFAHI  AND  ESC APIHENT  HECHANISH 

SEE  FIGURE  53  PCR  IilOSTRATION 

SPR ING, HE IICAL, EXTENSION 

BAR  ASSEHELY-ESCAPEHENT  TORQUE 

BAP  ASS  EHBLY-ESC.  TORQUE-2970 

RING , RETAINING -EXT  0.073  ID  X 0.015  THK 

CLIP-TORQUE  EAR 

RACK-  10  FITCH  15  INCH  HACHINE-EARLY  STYLE 

R AC K , 1 0 P IS  INCH  HACHINE-LATE  STYLE 

. RACK,  1 2P  15  INCH  HACHINE-LATE  STYLE 
. RACK-  12  FITCH  15  INCH  HACHINE-EARLY  STYLE 
. SCREW 

CLEVIS-ADJUSTABLE 

CLEVIS- IINK 

NUT,  FEX  NO. 4 

LiSk 

SPRING, HELICAL, EXTENSION 

CAfl  FOLLOWER  ASSEHBLY 

RING-RETAINING 

CAH,  ESCAPEHENT 

SET SC FEW -6  FLUTE  DR  6-32  X 1/8  CUP  PT 

STOP,  TRIGGER 

USED  ON  ALL  HACHINES  EXCEPT  1980 

STOP-TRIGGER 

USED  ONLY  ON  HACHINES  1980 

STUD,  TRIGGER 

NUT, PLAIN, HEX-  6-32  X 3/8  FL  W 

NUT-FFICTION  LATCH  HCUNTING 

USED  ON  HACH  ABOVE  SN  4633895 

LEVER  ASSEHBL Y-SB  TRIGGER 

. SPPING,  SE  TRIGGER 

. SPRING-HELICAL  EXTENSION 
. TRIGGER-TORQUE  BAR 

. TRIGGER-TORQUE  BAP 
. STUt-ESCAPEHENT  TRIGGER 

. FETAINER 

. SCREW-ECCENTRIC 

WICK-CIl 

. NUT-REX  4-4C  X .250  ID 

[ kf«l  er«ki 


. LEVEF-SE  TRIGGER 
BRACKET-LATCH  RH 


BRACKET-LATCH  RH 

USED  ONLY  CN  HACHINES  1980 
WICK-CIl 


BRACKET-LH  15  INCH  HACHIN 
KICK-OIL 

SCREW ,HACH-SLTD  HD  6-32  X 1/4  LG 


LUil  ML  |||  It)  .1 1 N .1  1 ; t A 4 A 4 3 


STOP, TAB  LEV  AND  ESC  TOEC  BAR, LATE  STYLE 
SCREW ,H ACH-SLTD  HD  6-32  X 1/4  LG, EARLY  STYLE 


SCREW, LATE  STYLE 
SPRING, HELICAL, EXTENSION 
LABEL 


SWITCH,  STACKER  STOP 

USED  ONLY  ON  HACHINES  1980-12 
SCREW, HACK -BIND  HD  4-40  X 3/16  LG 


USED  ONLY  ON  HACHINES 
NOT-HEX  4-40  X .250  ID 

USED  ONLY  ON  HACHINES  1980-12 


BRACKET,  KEILEVEB  SPRING  R.H. -EARLY  STYL 
BRACKET, KIYLEVER  S PRI NG-RH-LATE  STYLE 
BRACKET, KEYLEVER  SPRI NG-LH-LATE  STYLE 


BRACKET,  KEYLEVER  SPRING  L.H. -EARLY  STYLE 
ANCHOR-LH  835/935-1 NTERHEDI ATE  STYLE 

USED  ONLY  ON  HACHINES  2740  AND  2741 


SCREW,  HACH-BD  HD  4-40  NC  X .3125  LG 

NOT  ,Pl A IN ,HEX-  4-40  X 1/4  EL  N 

GUARD,  KEYLEVER  


rHAHE-Ln 
FRAHE-LH  15  IN. 

USED  ON  ALL  HACHINES  EXCEPT  2740 


PRAHE-RH 

USED  ONLY  ON  HACHINES  2740 
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. PRAHE-RH  15  IN. 

USED  ONLY  ON  MACHINES  1518 
. PRAHE-RH 

USED  ON  ALL  HACH.  EXCEPT  2740  AND  1518 
, SCREN 

USED  WITH  BEARING  PLATE  PH  1135590 
. ECCENTRIC 

USED  ONLY  ON  MACHINES  2740 

. MOT-FRICTION  LATCH  MOUNTING 
. V ASHER, I OCR- SPLIT  NO,  6 X 1/4  OD 

. STOD-EUL1EY  BRACKET  MCONTING  LH 

. BASHER, FLAT-NO.  6 
. BEARING,  ESCAPEMENT  SHAFT 

OSED  CNLY  CN  MACHINES  2740  AND  2741 
. BEARING-ESCAPEMENT  SHAFT 

OSED  ON  ALL  HACH.  EXCEPT  2740  AND  2741 
. NICK,  CAMSHAFT  ERG  OIL 

" B FI  RING,  CENTER -5  HJTTI 

. BEARING, CENTER-LARGE 

. STUD- (FIELD  REPIACEHENT  ONLY) 

NOTE:  FACTORY  INSTALLED  STUD  IS  PRESSED 

INTO  SIDE  FRAME.  FIELD  REPLACEABLE  STUD 
IS  THREADED. 


1154336 
1117759 
1 124C84 


- 20  1 13524 e 

- 2C  1187584 


- 22  1135491 

- 22A  76574 


1159576 
1159581 
43  I 1159582 


CODE  A USED  CELT  CE  BACHIEES  2740 
CCDE  B OSED  ONLY  OE  MACHINES  2741 


CODE  C OSED  CELT  OE  BACHIEES 
CODE  D OSED  OELY  CE  BACHIEES  1980 
CCDE  E OSED  OELY  OE  BACHIEES  2970 


COYER  ASSEBBLIES-TILT  OP 

SEE  FIGORE  54  FOR  ILLOSTRATIOR 


. SCREE-BACH, FIL  H,EO.  10-32  X .625  LG 
. SASBER, FL-  1/4  X 9/16  OD  X 0.050  THE 
. E OT  .FLAIR .HEX-  1/4-20  X 7/16  FL  » 


. RASHER, LOCK-SPLIT  EO.  6 X 1/4  OD 
. LOCK RASHER- EXT.  TOOTH  OD.  . 150XID.  .320 
. RASHER 


. SCREE  ASSEHBLED  RASHER-8-32  X 0.360  LG 
. SCREE, BACH-EIED  HD  6-32X3/4  LG 


. BRACKET-CABLE  CLAHP 
. SCREE, BACH-BIED  HD  6-32  X 0.375  LG 
. SCPER-P AE  HD  6-32X.500  LG 


OSED  OE  AIL  BACHIEES  EXCEPT 
. SCREE 

. BASHER, FLAT-  0.145  ID  0.375  OD  0.040  THK 


. HASHER,FI-EO.  6 X 3/8  CD  X 0.020  THK 
. IESERT-FROET  FOOT 
. BOOET, ROBBER 


. FOOT  ASSERBLY-CASE  REAR 
. . BCOET, ROBBER 

. . IESERT-RE AR  FOOT  BETAL 

. . SCREE 

. SCREE, HACH-BIKDIBG  HD  6-32  X 0.188  LG 
. SCREE 


. GRCBHET-BOT  COYER 

OSED  OELY  CE  CODES  A,  B,  C AED  E 
. GROBHET-BOTTOH  COYER 


. LEG-FRABE  RIEG  BOOETED 

. LOCKRASHER-EXT  TOOTH  ID  .267  X OD  .510 


OSED  OELY  CE  CODES  A,  B AED  E 
. YEET-BLOE 


OSED  OELY  CE  CODES  C AED  D 
. CLIP-COST  SHIELD 
. CLIP,  DOST  SHIELD  R.H. 


. SCR 
. LATCH-COYER 
. SHI ELD-LH  15  IE. 


• 

CLIP-LH  15  IP.  & ft>7 

BRACKFT-RH  FRONT 

OSED  OE  RH  FROET 

OF  BACHIEES  ONLY 

r 

ERACKIT-LH  r»CIT 

OSED  CM  LH  PROMT 

CF  HACHIEFS  OELY 

. 

ROLLER-  15  IM. 

7" 

SPACER-RING  BTG 

SPACER-RIEG  BTG 

. 

HANDLE 

. 

BOOET, SHOCK-FRONT 

. 

FOOT 

. 

BASHER-FRCET  FOOT 

OStt)  CE  FRONT  OF 

ALL  HACHIMES 

OSED  ONLY  OE  REAR 

FEET  OE  2740  AMD  1518 

RIEG  ASH-  15  INCH 

RIMG  ASH-  15  IMCH 

. RIMG-  15  IMCH 

. GASKET-  15  IMCH 

TRIH-  15  IMCH 

SCALE-  10P  15  IM. 

SCALE-  12P  15  IM. 

OSED  ONLY  CE  LH  REAR  OF  BACHIEES 
CODED  A,  B,  C AED  E 


BRACKET-LH  REAR 

OSED  OELY  OE  LB  REAR  OF  BACHIEES 


SPCT 


LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

12  3 4 

54  - 44 

1159585 

. BF ACKET-RH  REAP 

OSED  CNL Y ON  PH  REAP  OF  MACHINES 

- 44 

1135749 

CODED  A , E,  C AND  E 
. BRACKET-RH  REAR 

OSED  ONLY  ON  FH  REAR  OF  MACHINES 

n 

1 1595T3 

1135433 

1187509 

. INS’JLATION-REAR  COVER  RH 
. COVER-DUST 

. DOST  COVER-1980-9  AND  12 

- 46 

- 47 

1159594 

1159596 

. INSOI ATICN 
. INSOLATION-  15  IN. 

USED  ONLY  CN  CODES  A,  B,  C AND  E 

- 47 

- 46 

- 49 

HUhU 

. INSOI ATICN-CENTER  COVER 
. INSULATION-  15  IN. 

. INSOLATION 

- 50 

- 51 

- 52 

1159626 

1 159628 

1159629 

. INSULATION 
. INSOLATION-  15  IN. 

. INSULATION-  15  IN. 

- 53 

- 54 

- 55 

1 15963  C 

1159632 

1159634 

. insolation-  15  in. 

. CATCH 

. LEG-REAR  RING  HTG 

- 55 

- 56 

1159633 

1159635 

OSED  CNLY  CN  CODES  A,  B,  C AND  E 
. LEG-REAR  FREE  STANDING 
. STOD-EALL 

i i 

en  tn 

-O  <T» 

1135118 

1159636 

OSED  CNLY  ON  CODES  A,  B,  D AND  E 
. STOD-EALL 
. GRND  NIRE-BOT  CVR 

- 58 

1159651 

SEE  LIST  52- 1 A AND  -3P  FOP  COMPONENT 

PARIS 

. SCREN-PEAR  FOCT 

- 58 

1159652 

OSED  ON  REAR  FEET  ONLY 
. SCR EN-FPCNT  FOOT 

OSED  ON  FFONT  FEET  ONLY 

- 59 

- 59 

- 59 

1 159754 

1176950 

1187986 

. COVER-TOP  15  IN. 

. COVER-TOP  15  IN. 

. COVER y TOP- 1 NTERHEDIATE  STYLE  DOC.  INSERT. 

- 59 

- 59 

1203874 

1187296 

. COVER #TOF-LATE  STYLE  DOCUMENT  INSERTION 

OSED  ONLY  CN  CODES  A,  B AND  E 
. COVER-TOP  15  IN. 

- 60 
- 60 

TT5TTT6 

1176943 

. CCVEP-BOTTOH 
. COVER  ASH-BOTTOM 

OSED  CNLY  CN  CODES  A,  B,  D AND  E 

- 6 1 

- 62 

m 

OSED  ONLY  CN  ASH  1176943 
. . COVER-BOTTOM 

- 63 

- 63 

1159761 

1187621 

USED  ONLY  CN  ASF  1176943 
. COVER-CENTER 
. COVER-CENTER 

- 63 

1176951 

OTHER  THAN  AS  ILLUSTRATED-NC  BUTTON  AND 

1IGHT  HOLES  CN  2741  AND  1518 
. COVER-CENTEF 

- 63 

"1277212 

. COVER-CENTER 

OTHER  THAN  AS  ILLOSTRAT ED-BOTTON  AND 

LIGHT  HOLE  CCNFIGUR  ATION  ACCEPTS  ITEMS 

m 

1187778 

1187767 

ILLUSTRATED  IN  FIG.  55  FOR  2740  AND  2970 
. COVER  ASH.  2740-2  7.38  INCH 
. COVER  ASH.  2740-2  6. CO  INCH 

u 

1187297 

1164666 

. COVER -CENTER- 1 986 
. . GAGE  ASH-TAPE  AND  PAPER  TABLE 

CSED  ALSO  ON  OTHER  PACHINES 

^5^ 
- 66 
- 67 

lit-  • 

HFTTai 

. . . TAPE-PAPER  GUIDE 
. . . GAGE-PAPER  TAELE 
. . . STOD-PAPEP  GAGE 

- 68 

- 69 

- 70 

1187263 

1187264 

1187265 

. . LENS-READY  MODE 
. . LENS-BLANK 
. . IENS-CFF  LINE  HCDE 

- 70 

- 71 

- 71 

1187760 

1187266 

1187762 

. . LENS, PLATEN  SPLIT  2740-2 
. . LENS-TRANSHIT  HODI 
. . LENS. TRANSHIT  HODE  2740-2 

- 72 

- 72 

- 7* 

1167267 

1187763 

1187300 

. . LENS- RECEIVE  HCDE 
. . LENS.REC.  HODE,  2740-2 
. . SHI  El D-I NDIC  ATOR  IIGHTS 

- 75 

- 75 

118737C 

1187493 

. . GOICE-LEDGEF  CARD 

OSED  ON1T  CN  1980-9  ASH  1187244 
. . GOICE-LEDGER  CARD 

USED  ONLY  ON  1966-12  ASH  1187494 

SHI  ELD- DOST  HH 


76 


1159936 


SPCT 


LIST  AND 
INDEX 
NUMBER 

PART 

NUMBER 

DESCRIPTION 

1 2 3 A 

UNITS 

PER 

ASM. 

USABLE 

ON 

CODE 

59  - 77 

1164101 

. HINGE-LH 

1 

- 76 

1164102 

. HINGI-RH 

1 

- 79 

18X51 

. SCRFli,HACH-FIl  H 6-32  I 3/16  LG 

T 

C 

- 80 

116458C 

. SCR  EH, RICH -BIN DING  HD  9-90  X 0.250  LG 

1 

- 81 

1164582 

. SCPEK 

2 

- 02 

1166C55 

. SIGN-SAFETY 

1 

- 83 

1166191 

. CENTER  AND  TOP  COVER-ERACKET-HINGE 

2 

- 0 A 

1176856  NP 

. BRACKET  ASSEHBLY-PAPER  SNITCH 

A 

- 85 

1128282 

. . TAFE-PAPEF  GUIDE 

AR 

- 86 

1134001 

. . STUC-P APEF  GAGE 

2 

- 87 

1176857 

. . PAPER  SNITCH  LOCKOUT 

1 

- 88 

1175955 

. DECAL-  835 

i 

A 

- es 

1176988 

. DECAL-  935 

1 

B 

- 88 

1187255 

. NAHEFLATE-  1980 

1 

D 

- 88 

1277113 

NAHFFLATE-2970-1 

1 

E 

- 90 

1127202  NP 

. GAGE  ASH-FH  PAPER  TAEL? 

E 

- 91 

1134801 

. . STUD-PAPER  GAGE 

2 

- 92 

1277189 

. . GAGF-fcAPFR  TAFIf  PB 

i 

- 93 

1277203 

. BRACKET-TEAR  OEP 

1 

E 

- 94 

1203176 

. ROLL  HCLDER  ASH 

1 

E 

- 95 

1109829 

. . PIN, SPRING-  0.101  X 0.750  LG 

1 

- 97 

1277192 

. . SPFING 

2 

- 98 

1277197 

. . SHAFT 

2 

- 99 

1277196 

. . LCCK 

2 

-100 

1203177 

. . DISK  ASSEHBLT-RH 

2 

-101 

1203175 

. . DISK  ASSEHELY-LH 

2 

-162 

1277208 

. BRACKET 

i 

E 

-103 

1128265 

. PAPER  TABLE-  10P 

1 

USED  ON  ALL  HACHINES  EXCEPT  1518 

- 103 

^164666 

. PAPER  TABLE 

i 

C 

-104 

1128231 

. SPRING-PAPER  TAELE 

2 

-105 

1141925 

. BRACKET-PAPER  TAELE  HTG  LH 

1 

-105 

1191920 

. BRACKET-PAPER  TAELE  HTG  RH 

1 

OPPOSITE  AS  ILLUSTRATED 

-106 

1117759 

. SCHEH.HACH-BINDING  HD  6-32  X 0.108  LG 

2 

-107 

1187764 

. LENS, SHITE,  835  HCD  2 

2 

-108 

1187765 

. LENS, RED,  035  HOD  2 

1 

-109 

1186016 

. LATCH  ASH,COVER-NTC  2740-1,2741  6 1980-9,12 

2 

-110 

1 1860 1 7 

. . BRACKET, LATCH  STG-STC 

i 

-in 

1186Cie 

. . LEVER, COVER  L ATCH-NTC 

1 

-112 

1203488 

. LATCH  ASH.COFER-HTC  2790-2 

1 

-113 

1203992 

. . ERACKET, LATCH  BTG-HTC 

1 

-114 

120349C 

. . LEVER, COVER  L ATCH-NTC 

1 

-115 

1203989 

. LATCH  ASH.COVER-NTC  2790-2  6 1980-9,12 

1 

-116 

1203492 

. . ERACKET, LATCH  HTG-NTC 

1 

-1  17 

1203491 

. . LEVER, COVER  LATCH-KTC 

1 

-118 

1105663 

. SCFEN, LEVER  HTG-NTC 

1 

- 1 19 

1090073 

. NUT, LEVER  HTG-STC 

r 

-120 

56722 

. NASHEP , IOCK-NTC 

1 

-121 

1186020 

. CLIP, COVER  LATCH-KTC 

1 

. 

110 
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LIST  AND 
INDEX 
NUMBER 


12  12771 C"/ 

13  1176816 


1277188 

13  11187221 

14  1176817 


14  1176813 

15  [1176818 
1176813 


16  1176819 

16  1176813 

17  1 176  82  C 


1 17682  1 
1176813 


1176822 
1 176813 


20  1176823 

20  1176813 

20  1187219 


1277207 
1 17683! 
1186022 


1 176816 
1196023 
1 17f 8 J7 
trTftSTjr- 
1 17*928 
11111)1 
♦ W67i~ 
i i 

nnn1 


2740,  2970,  AND  1518  CONTROL  BUTTONS  AND  LIGHTS 


CODE  A USED  ONLY  ON  NACHINES  2740 
CODE  E USED  ONLY  ON  HACHINES  2970 


CODE  C USED  ONLY  CN  HACHINES  1518 

CONTROL  BUTTONS  AND  LIGHTS  ASH-  2740 

SEE  FIGURE  55  FOR  ILLUSTRATION 
CONTROL  EUTTCNS  AND  LIGHTS  ASH-  2970 
SEE  FIGURE  55  FOR  ILLUSTRATION 


ALTN  CODING  SW  AND  READY  1AHP  GFP-  1518 
SEE  FIGURE  55  FOR  ILLUSTRATION 
. NUT, PLAIN, HEX-  15/32-32  X 9/16  FL  W 
. SCREW, HACH-BIND  HD  6-32  X .125  LG 
. CLEVIS- LINK 
. RING-RETAINING 

. SCREW ,HACH- BINDING  HD  6-32  X 0.TF8LG 
. SWITCH  ASSEMBLY 

. BELLCRANK-KEYBUTTON 

. LINK 

. BRACKET-DEAD  KEY 

. BRACKET-DEAD  KEY 

. KEYBUTTON, TYPEWRITER-BLANK 
. KEY BCTTCN, TYPEWRITER- El E 
. KEYBUTTON, TYPEWRITER-SEND  RED 
K EY BUTTON, TYPE WRITER- RST 
. KEYBUTTON, TYPEWRITER- ITS  TEST  GRAY 
. KEYBUTTON, TYPEWRITER-DIAL  DISC 


. keybuttcn, tyfewritef-errcr 

. KEYBUTTON, TYPEWRITER-ENTER-2740- 2 ONLY 
. KEYBUTTON. TYPEWRITER-CANCEL 


. KEYBCTTCN, TYPEWRITER-BLANK 
. KEYBUTTON, TYPEWRITER-TOTAL  SKIP 
. KEYBUTTON, TYPEWRITER-BLANK 


. KEYBUTTON, TYPEWRITER- FORM  FEED 
. KEYBCTTCN, TYPEWRITER-BLANK 
. KEYBUTTON , TYPEWRITER- VERT  TAB 


. KEYBUTTCN,TYPEWRITER-ELANK 
. KEYBUTTON, TYPEWRITER-EOB 
. KEYBCTTCN, TYPEWRITER-BLANK 


. KEYBCTTCN, TYPEWRITER-LINE  RETURN 
. KEYEUTTCN, TYPEWRITER-PREFIX 

. KEYBUTTCN, TYPEWRITER-BLANK 

. KEYBUTTCN, TYPEWRITEP-EOT 
. KEYBUTTCN, TYPEWRITER-ELANK 

. KEYBUTTCN, TYPEWRITER-LINE  TYPE-2740-2  ONLY 
. KEYBUTTCN, TYPEWRITER-COH.  LCL 
. SOPPORT-LH  FRONT 
. SUPPORT-LH  REAR 

~7  BRACKET-SWITCH  RH 

. BRACKET, SWITCH  HTG . -RH- 2740-2 
. SOP  PORT- RH  FRONT 
. SUPPORT-RH  REAR 
. LIGHT  LETTER  S 
. LIGHT  LETTER  E 


. LIGHT  BLANK  RED 
. LIGHT  LFTTEP  T 
. LIGHT  LETTER  S 


. LIGHT  LETTER  P 
. LIGHT  LETTER  E 
. LIGHT  BLANK  YELLOW 

. LIGHT  PI AIR  FED 

. LIGHT  PLANK 

I . LIGHT  PI  ABN  1HITE 

| . LIGHT  PLAIN 

. 1BITCH-  1 POS 

! . SPA<' VA-KIYBrTTC| 

• Pc  PPT Ac  If- LIGHT 
f BSNIATOB-  1 BOS  SB 
I •*§! ATc • I POS  S» 
♦ »WM  MAM 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


SPCT 


55  - 42 
- 4? 


- 44 

- 45 

- 4e 
-"47" 

- 48  441162 

- 49  1166847 

- 5C  1187618 

- 51  1187775 

- 52  734857 


SOCKET  ASH-READY  LIGHT 
. SOCKET-BEADY  LIGHT 


. PIN  .TAPER 

SCF EN-FFCNT  HTG 

SNITCH  ASH-ALTN  CODING  HTG 


. ACTDATOF-SHI EID  ALIGNING 
. SNITCH-HICFO 
. PAPIF-PISH 


. BFACKET-ALTN  CODING  SN  HTG 
BRACKET, LIGHT  HTG- FH-2740-2 
LAHP-2740-2 


SOCKET, LAHP- 
ClIF,IAHPHOLDEF-2740-2 
BRACKET. LIGHT  HTG-LH-2740-2 


SEAI-1H- 
SPAL-FEAF  RH-2740-2 
SEA1-RH-2740-2 


SPCT 


LIST  AND 
INDEX 
NUMBER 


PART 

NUMBER 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


1980  CONTROL  BOTTOMS  AMD  LIGHT  ASSEMBLY 


IKKIilMli 


- 2 1187269 


3 1187273 


4 

5 11187479 

6 1164582 


11  107002  C 

12  1070  34  C 


18  1187481 

19  1117759 


- 20  1187259 


1187261 
118726C 

- 22  1187261 

JWFWT~ 

- 24  I 827841 

- 25  I 483550 

jwrprr 

212203? 
5173719 


1164582 
11874*6 

1187482 
- 34  1 118  7 48  ' 


CONTROL  BOTTOMS  AMD  LIGHTS  ASH 

OSFD  ONLY  ON  HACHINES  1980 
SEE  FIGORE  56  FOR  ILLOSTRATION 


. BOTTON-SEND 
. BOTTOM-DATA  CHECK  RED 

OSED  OM  1980-12  OMLY 

. BOTTOM-DATA  ERROR  FED 

OSED  OM  1980-9  ONLY 

, BOTTC  M-CLE AR  

. BOTTC M-EMTER  GREEN 
. BRACKET-HODE  IIGHT  LH 

. SCREW 

. BRACKET  ASSEMBLY- SNITCH  HTG  LH 
. NOT , FL A I N , H EX-  6-32  X 3/8  EL  S 

. SNITCH-CN/OPF  LIME  

N0T,mil,HfI--T577T^  I 9/16  FT  S 
. CLEVIS- IIMK 
_.  LIMK-TAB  ACTOATOJR 
. R I MG - PET AIM I MG 

. KEY  BOTTOM , TYPENRITEP-ON  LIME  Off  LIME 
BEILCRAMK-KEYBOTTCM 
. BRACK  IT- SB  ITCH  BTG  *NCNT 
. BRACKET-SNITCH  HTG  REAR 
. SCR  Ei , BACH- BIND IMG  HD  6-32  I 0.188  LG 
. LENS  # ATTENTICN-TEILCN 

OSED  ON  1980-12  ONLY 
. LEM S,  HESSAG E- Y EL  LON 

OSED  ON  1980-9  CNIY 

. LENS 

. LEMS-SP I IT  PLATEN  I/C/M  

USE T ON  1980-9  ONLY 

. LENS 

OSED  ON  1980-12  ONLY 
. LAMP- INDICATOR 
. HOUSING-SNITCH  AND  UGH- 
. SNITCH, 11IUMINATED-FOSH  MOMENTARY 
. LAMP-  INCICATOP 
. Hf LDEP- LAMP 
. CUP-LAMPHOLDER 
“TTflf KIT- NODE  ITCIT  Kfl 
. SCR  EN 

. BRACKET  ASS  EBP l Y- IE  NS  PH 
. NOI.FIAIN.HFI-  6-12  X 1/8  EL  N 
. BRACKET-LENS  HTG  EPCNT 

. BRACKET- LENS  HTG  MEAN 

. s^f  fr,ifiew-BmT¥<5  ire  c-12  re 

. SPACEP-FCAH  FOPBEP 


SFCT 


LIST  AND 
INDEX 
NUMBER 


UNITS  USABLE 
PER  ON 
ASM.  CODE 


1980-9  AND  1980-12  EARLY  AND  INTEFNEDI ATE  DOCUMENT  INSERTION  ASSEHELIES 

CODE  A USED  CN  1980-9-6. 00  INCH 
CODE  P USED  ON  1980-12-7.38  INCH 

CCDE  C USED  CN  1980-9-7.38  INCH  AET NA 

NO  NO.  DOCUMENT  INSERTION  AND  PAPER  BAIL  ASH 

SEE  FIGURE  57  FOR  ILLUSTRATION 

'1187665  . SPRING-EXTENTICK 

1187307  . ACTUATOR  ASH-DETENT  SFRING 

1175104  . SETSCPEN-4-40X3/16  IG.  ATT  PT 

' 1167365  . ACTUATOR-DOC.  INS.  SNITCH 

1175101  . SETSCPEN-4-40X1/8  CUP  PT  ATT  PT 

5173794  . CLIP-SHAFT  HOLDING 

25795'?  . SETSCREK 

438574  . SCREW  ATT  PT 

1134829  . NUT  ATT  PT 


- 8 

1134829 

4 

1128<>29 

- 10 

1091817 

- 11 

118783? 

- 12 

25197C 

- 13 

1502C9 

- 14 

5285c  2 

- Tf 

1187975 

- 16 

1 18729  1 

- 17 

1 166938 

- 16 

1119825 

- 14 

355  34  3 

- 20 

536  396 C 

- 21 

20 166  C 

- i i. 

1 16  458C 

- 23 

1 187292 

- 24 

1203201 

- 24 

12032C2 

- 24 

1 18778  1 

7*  MY590T7 


25 

ttS9 1 1 • 

26 

NO  NO. 

“77“ 

1 187  46 

27 

1159249 

28 

1187472 

77 

i ip7:4« 

29  A 

1159119 

30 

118747  1 

TTffTTfT 

31 

1187467 

31 

1159475 

SCREW-6-4CX5/32  LG. 

STOP-FR  ARM  RIS 

SCREN-4-40X 1/4  LG. 

WASHER, STAR 

RING, RETAINING 

STUD- ANCHOR  SPRING 

ARM  ASH. -PAPER  EAIL  RH 

STUD-ECCENTFIC  PAFEF  PAIL  LEVER 

NOT 

SNITCH-SPDT 

ACTUATOR, SWITCH-1 NC LODES  HDWE.  AND  INSUL. 
SNITCH, STACKER  STOP 
SCPEN-4-40X1/4  LG. 

ARH  ASH-PAPER  BAIL  LH 

DOCUHFN7  INSERTION  ASH-6. 00  INCH 

DOCUMENT  INSERTION  ASH-7.38  INCH 

DOCOHENT  INSERTION  ASH-7.38  INCH  AETNA 

NCTE:  EARLY  LEVIl  DCCO RENT  ASH.  NO 

LCNGEP  AVAILABLE  ORDER  APPROPRIATE 
ATM  (INDEX  24)  FCF  ALL  ITEMS  THAT  HA  V B 
Ho  NO.  SEE  fIGURF  19  NOTES  1 € 2 TO 
CETFRHI NF  BETWEEN  EARLY  AND  INTERMEDIATE 

LEVEL  MACHINES. 

. POST  - DOCUMENT  TN5FRTTCN  CUTDE-TNT  STYLE 
. POST  - DOCUMENT  INSERTION  GUIDE-I NT  STYLE 
GU I CE  POST  POR  EARLY  LEVEL 
198C-4,12  OBSOLFTF  ORDER 
APPRCFRI ATE  INDEX  24 

. STUD-DETENT  RIS  GUIDE-ORDER  INDEX  24  

. FHAFT-DFTFNT  RIS-EAPLY  ST  Y I F 
. SHAFT- DFTNET  RLS-INT.  STYLE 
. SPRING-DETENT  RETURN 
. PmCW-BYTIIT  MS.  TARLT  STYLT 
. P CT1CN-DETENT  RIS.  I NTFRHFDI ATE  STYLE 
. PIN-LINK  PIVOT  LH 
. PIN-LINK  PIVOT  FH 

. LINK-DOCUMENT  INSERT  REAR-EARLY  STYLE 
. LINK-DOCUMENT  INSERT  RE AR- 1 NT . STYLE 
. THTPT-mP  ltNR  Pl¥<tt-Il*t. STYLE 

SHAFT  FOP  EARLY  LEVEL  1980-9,  12 
CPSCLETE  CRDFP  APPROPRIATE  INDEX  24 
PCR  REPLACEMENT. 

. RING-RETAINING 

. LINR-DOCUHENT  INSERT  ERCNT-EARLY  STYLE 


-DOCUMENT  INSERT  FRONT-INT. 

. STUD-DOCUHENT  INSERT.  SHAFT  LOCKING 
. SHAFT-PAPER  BAIL  INTERNAL-EARLY  STYLE 


R BAIL  INTERNAL-EARLY  STYLE 
. SHAFT-PAPER  BAIL  INTERNAL-INT. STYLE 
. SHAFT-PAPER  BAIL  INTERNAL-INT. STYLE 


. SHAFT-PAPER  EAIL  INTERNAL-INT. STYLE 
. SHAFT  ASH. -EXT  PAPER  EAIL-INT . STYLE 
. SHAFT  ASH. -EXT  PAPER  EAIL-INT. STYLE 


SHAFT  ASH-EXT  FOR  EARLY 
LEVEL  1980-9.12  OBSOLETE 


DER  APPROPPI AT 
24  FOR  REPLACEHENT. 


ATT  PT 
ATT  PT 

ATT  PT 
ATT_PT_ 
ATT  PT 
ATT  PT 


ATT  PT 
Aft  FT 


LIST  AND 
INDEX 
NUMBER 


8 1 1 128929 

1091817 


11  | 25197C 
1502C9 


17  1134829 

18  355343 


20  20366  C 

21  1164580 


120387  1 
12C387C 


1203872 
24  1 1 1590 1 ^ 
24  1159113 


35  1159476 

35  1159150 


LAI E STYLE  DOCUMENT  INSERTION  ASSEMBLY 


CODE  A CN  1980-9  6 2740-2  6.00  INCH 
CODE  P ON  1980-12  6 2740-2  7.38  INCH 
CODE  C ON  1980-9  7.38  INCH  AETNA 


DOCUMENT  INSERTION  AND  PAPER  BAIL  ASM 
SEE  FIGURE  57A  FCP  ILLUSTRATION 


. SPRING 

. ACTUATOR-DETENT  SPRING 
. SET SCR  FW 


. ACTUATOR-SNITCH 
. SETSCREK 

. CLIP-SHAFT  HOLDING 


. SCREN 

. STOP-PAPER  PAIL  ARM 
. SCREW 


. SCREW 
. MASHER 


. RING-RETAINING 
. STUD-SPRING  ANCHOR 
. ARM  ASM-PAPER  PAIL  RH 


. STUD-ECCENTRIC 
. NUT 
. SNITCH 


CTUATOR-SW ITCH 
. SNITCH-STACKER  STCP 
. SCREW 

. ARM  ASM-PAPER  BAIL  LH 
. DOCUMENT  INSERTION  ASM-6. 00  INCH 
. DOCUMENT  INSERTION  ASH-7.78  INCH 
. DOCUMENT  INSERTION  ASH-1}.  38  INCH  AETNA 
. . POST-DOCUMENT  INSERT. GUIDE 
. . POST-DOCUMENT  I N S E R T U IJ) E 
. . SHAFT-DETENT  RIS. 

. . SPRING-DETENT  RETURN 
. . P CHON-DETENT  RIS. 

. . PIN-t InR  frlfdT  LH 
. . PIN-LINK  PIVOT  FH 
. . LINK-DOCUMENT  INSERT. FEAR 
"T'.~SRATY-RETR  ITU  A 'PIVOT 
. . RING-RETAINING 
. . LINK-DOCUMENT  INSERT  FRONT 
. .STUD 

. . SHAFT-INTERNAL- 6. 00  INCH 
. . SHAFT-INTEBNAL-7. 38  INCH 
. . $HAf*-tWtRlUkt-7.38  INCH 
. . SHAFT  ASH. -EXTERNAL-6 .00  INCH 
. . SHAFT  ASH.-EXTERNAI-7. 38  INCH 


. PCIIEP  ASM 

WINCCW-DOCUMENT  INSERTION 


I I ■fcUl  I III 


23  1176562 

23  1176653 


23  1187732 

23  1187733 

23  1187735 


34  |517381  1 
1124880 


jt  La  HIifclHJ 


39  1132028 

40  1132508 


46 

47 


48  1134826 

49  1134829 

53  1143227 


- 61 


62 


r vai 


62  1187414 


3 1159781 


. CLEVIS-LINK 
. RING-RETAINING 
. SETSCREW 


. SET  SCREW 

. CORD-LINE  STD  2307  60  CT 
. CORD-IINE  STD  1157  60  CT 


. COR 

. CORD-IINE  STD  N/IKG  PLOG  208/2307  60  CY-CODE  AGC 
. CORD-LINE  STD  NCN-LKG  PLOG  208/2307  60CT-CODE  AGC 


. CORD-LINE  6 FT  W/IKG  PLOG 
. CORD-IINE  STD  NCN-LKG  PLOG  1157  60  CY-CODE  AGC 
. CORD-LINE  6 FT  2307  60  CY 


. CORD-IINE  6 FT  1157  60  CY 
. CORD-IINE  6 FT  W/LKG  PLOG  1157  60  CY 
. CORD-IINE  6 FT  NCN-LKG  FLOG  208/2307  60C 


. CORD-LINE  6 FT  W/LKG  PLOG  209/2307  60  CY 
. CORD-IINE  6 FT  B/LKG  PLOG  1157  60  CY 
. CORD-LINE  6 FT  NCN-LKG  FLOG  1157  60  CY 


. CORD- 
. STRAP-NYLON  CABLE 

. WASHER , FL-NO.  6 X 3/8  OD  X 0.050  THK 


I i.  a 7*1  D 4 <*m  1 4i Mil *1*1 


■ ■ > J 


1203295 

. CAPACITOR-6  HFD. 

120328e 

. CAPACITOR-2  HFD. 

1187099 

. CAPACITOR-  FIXED  5 HFD 

1117755 

. SCREW, HACH-BINDING  HD  6-32  X 0.188  LG 

1117755 

. SCREW, HACH-BINDING  HD  6-32  X 0.188  LG 

Ail  1 1 II  MB 

. lever 

1135C15 

. SWITCH  ASH-CI/OFP 

OSFD  ONLY  OI  RACHINES  1518 

BEIT,  DRIVE 

KEYB0TTCN, TYPEWRITER-SWITCH  ON  OFF  GRAY 


WGAij-I  i FTilifl  U TiliH 


RETAINER 

RETAINER 

-WIRE  TERH 
, HOTER 

LINK 

CLAHF , LINE  CORD 

BRACKET, 

HOTOR  HTG 

IH 

BRACKET, 

HOTOP  HTG 

RH 

NOT 

BARRIER, 

JOHPER  , 

60  CYCLE 

POLLEY- 

50  CYCLE 

J0HPER 

0SED 

ONLY  OR  H ACHINES  2740 

AND  2791 

a 

J0HFER  ASSEHBIY 

0SED 

OILY  Cl  BACH.  1518.  1980  AID  2970 

SEE 

LIST  52-2 

AND  -3B  FOR 

COHPON  ENT 

PARTS 

. 

BRACKET- 

CAPACITOR 

. 

BRACKET- 

CAPACITOR 

OSED 

ON  HACH  ABOVE  4631153 

AND  4683913 

. 

BRACKET- 

CAPACITOR 

HTG  

OSED 

ON  HACH  ABOVE  4639205 

AID  9687080 

* 

INSOL ATOR-CAPACITOR 

122 


. INSULATOR-CAPACITOR 

USED  OH  HACH  ABOVE  4631153  AND  4683913 


. SCREW 
. SCREW 

. SCREW, HACH-BINDING  HD  6-32  X 0.312  LG 


. SCREW, RACH-FIL  H 1/4-20  X 1/2  LG 
. SPACER-BTG  CCNT  RELAY 
. HEAT  SHIELD- ROTOR 


. ROTOR-  115V  60  CY  1/35  HP 
. ROTOR-  22C/230V  50/60  CY  1/35  HP 
. ROTOR-  208V  60CY  1/35  HF 


. ROTOR- 220V  50HZ  1/35  HP 
. RELAY-POWER 

. RESISTOR-47  OHH 

. CAPACITOR-. 25  HFD . 

. SWITCH  ASSERBLY-TOGGLE 

USED  ONLY  ON  HACH.  2740,  2741  AND  2970 
. SWITCH  XSH-ON/OFF 
. SWITCH  A SSEHBLY -TOGGLE 
. . I NSDLATOR -TUBING 


USED  ONLY  ON  RACHINES  1518 
. . TUBING 

USED  ON  ALL  RACHINES  EXCEPT  1518 


. TERHINAL-RING,>8-22  AWG,f6  HOLE, INS 

. SWITCH-TOGGLE  TPST 

JURPER 

SHIELD-POWER  RELAY 
BRACKET-FWR  RELAY 

SHIELD-TERHINAL 

CLIP 

WHEN  REPLACING  THIS  PART  ON  RACHINES 

BELCH  SN  4077100  CR  SN  4387000  ORDER  PH 

1272045 
. CLARP 
. TOBING 


. PLATE  rESIGNATICN-5  FCS 
. TEPRINAL  BRACKET  ASSEHBLY 
NOT  ILLUSTRATED 


USED  ONLY  ON  RACHINES  2741 

INCLUDES  INDICES  7,  10 , 1 1 , 12 , 16, 5 3, 7 1 , 75, 76  AND  7 
. POWEF  RELAY  ASSEHBLY 


USED  ONLY  ON  RACHINES  2740  AND  2970 
INCLUDES  INDICES  7 , 10 , 1 1 , 12, 1 6, 29, 53, 67, 67A, 


. . . AND 

RACKET  ASSEHPLY-FOHER  RELAY 
NOT  ILLUSTRATED 


■ 


ramn 


IIT4H  I*  BLI  N 


INCtODES  INDICES  7,  10, 11,  12,  16, 29, 53. 67, 67A, 70, 7 
70S, 7*. 75, 76  AND  79. 


I J 1 V 4 OJ  V 4 4 lAiiii  I 


NOT  ILLUSTRATED 
BUSHING 


1 1 1 T4,l « K«l  1J  T*} i 14  n,W 


PRACKIT, CAPACITOR  RTG 

SCREW 

HUT 

INSULATOR, CAPACITOR 
LAPEL, WARNING 


SPCT 


LIST 

AND 

PART 

NUMBER 

UNITS 

USABLE 

INDEX 

DESCRIPTION 

PER 

ON 

NUMBER 

12  3 4 

ASM. 

CODE 

CABLE  AND  JUMPER  ASSEMBLY  COMPONENT  PARTS 

54  - 

1176511 

CABLE  ASH-  835/2740  PRINTER 

r 

SEE  INDEX  NOS.  - 1 A, - 3,- 3 A , - 4 A ,-4 B ,-4C , 

-5, -8, -17,-19,-20, AND  -21  FOR  COMPONENT 

FARTS 

- 

1176925 

CABLE  ASH-  935/2741  PRINTER 

1 

SEE  INDEI  NOS.  - 1 A. -3 3 A . -4 A .-4 E ,-4C, 

-5, -8, -17, -19, -20, AND  -21  FOR  COMPONENT 

FARTS 

- 

1187613 

CABLE  ASH-  735/1518  PRINTER 

1 

SEE  INDEX  NOS.  -2 ,- 3 ,-4C , -5, -6, -6 A, -7, 

AND  -18  FOR  COMFONENT  PARTS 

- 

1187248 

CABLE  ASH-  735/1980  PRINTER 

1 

SEE  INDEX  NOS.  - 1 , - 1» , - 3, -4 , -4 », -4C, -4 D, 

-5, -6, -6 A, -9, -10. -11, -12, -14, -15,  AND 
- 1 8 A FOR  CCHPCNENT  PARTS 

- 

1277102 

CABLE  ASd-  735/2970  PSlNTtS 

i 

SEE  INDEX  NOS.  - 1 A, -3 ,-3 A , -4 A, -4 E , -4C, 

-5, -8, -17, -19, -20, AND  -21  POR  COHPONENT 

PARTS 

- 

1277393 

CABLE  ASH-  835/2740  TAB  STOP  CONTROL 

i 

SEE  INDEX  NOS.  -3,-5,  AND  -13  FOR 

COMPONENT  PARTS 

- 

1 

334910 

. TERMINAL-RING, 14-16  ANG, #6  HOLE, INS 

AR 

- 

n 

334921 

. TERHINAI-RING, 18-22  A*G,»6  HCLE.INS 

AR 

- 

IB 

360370 

. TERMINAL-SIRE  RING  TONGUE 

AR 

- 

2 

257284 

. TERMINAL-RING, 16  AWG , § 1 0 HOLE, NON  INS 

AR 

- 

2A 

2101657 

. TERMINAL-RING  NO. 8 STUD 

AR 

- 

i 

186967 

. TERHINAL-SPADE, 20-24  AWG, #6  HOLE, NON  INS 

AR 

3 A 

255994 

. TERMINAL-SPADE, 16  AWG, *6  HOLE, NON  INS 

AR 

- 

3P 

1117317 

. TERMINAL 

AR 

- 

4 

236915 

. TERHINAL-CONTACT  EEHALE  20-18  ANG 

AR 

- 

4A 

236916 

. TERHINAL-CONTACT  EEHAIE  24-22  ANG 

AR 

~ 

4 B 

36  0433 

■ TERHINAL-PLOG, 16-18  ANG 

AR 

- 

4C 

1166039 

. TERMINAL-STRAIGHT  TAB  PECEP 

AR 

- 

4D 

2122016 

. TER MINAL-FASTON  TYPE 

AR 

- 

5 

187243 

. TERMINAL,  QUICK  CISCCNNECT 

AR 

- 

<5 

2122258 

. PIN -CONTACT, HALE  20/22  ANG 

AR 

6 A 

212226C 

. PIN-CCNTACT,AWG  18-16 

AR 

- 

7 

2122261 

. SOCKET 

AR 

- 

8 

1166115 

. TERHINllL.SOCKtt 

AR 

- 

9 

2122636 

. SOCKET, GUIDE  CORNER 

AR 

10 

2123029 

. JACKSCREW-STUD, FIXED 

AR 

- 

ii 

2122637 

. PIN, GUIDE  CORNER 

AR 

- 

12 

2123028 

. JACK  SCREW, SOCKET, FIXED 

AR 

- 

13 

321051 

. CONNECTOR, TWO  WAY-INSULATED 

AR 

- 

14 

219253C 

. SKIRT-CCNNECTCR  PIN 

AR 

- 

15 

2127856 

. HOOD, CONNECTOR 

AR 

- 

16 

1176508 

. CONNECTOR-PLUG 

AR 

- 

1 6 A 

1176563 

. cOnnector-plog 

AR 

• 

17 

1166496 

. HOUSING- SOCKET  TERMINAL 

AR 

- 

18 

2122471 

. CONNECTOR, PLUG, ELECTRICAL-HALE, 50  CONT 

AR 

- 

Id  a 

2127854 

. CCNNECTOR.PLOG, ELEC-75  HALE  CONTACTS 

AR 

- 

19 

5800610 

. CARD  ASM-TERMINATOR 

AR 

~ 

20 

811802 

. GUIDE-CARD 

AR 

- 

2i 

5952967 

. STRAIN  RELIEF-. 05  DIA  20  STRANDS 

AR 

- 

22 

1159913 

. CLA HF-CCNT  CABLE 

AR 

- 

23 

1159682 

. BRACKET-CABLE  HTG 

AR 

OSED  ON  AIL  HACHINES  EXCEPT  1518 

- 

23 

1166036 

. BRACKET-CABLE  HTG 

AR 

USED  ONLY  ON  HACHINES  1518 

- 

23A 

1164576 

. SCRES 

AR 

- 

2# 

1203352 

. CONNECTOR-PIN 

AR 

25 

5412642 

. TERMINAL-PIN 

AR 

26 

. CCN NE CTO R -SOCKET 

AR 

- 

27 

5412643 

. TERMINAL-SOCKET 

AR 

126 


SPCT 


n 


NUMERICAL  INDEX 


PART 

NO. 

LIST  AND 
INDEX  NO. 

nsi 

IT 

* 1 

1928 

i 

- 68 

39 

- 21 

93 

- 77 

52 

- 9 

58 

- 2 

299. 

54 

- i 

3550 

5* 

- 1A 

3960 

5* 

- 2 

6351 

*3 

- 92 

6369 

99 

- 2 

53 

- 48 

5* 

- 3 

6503 

*9 

- 3 

73.1 

10 

- 15 

1051* 

99 

- 7* 

50 

- 1 

15*87 

43 

- 91 

52 

- 33 

20038 

1 

-17* 

22066 

52 

- 30 

23106 

5 

- i 

25282 

3 

- 63 

35 

- 6 

49 

- 33 

26320 

33 

- 37 

27073 

15 

- 2 

27960 

11 

- 1 

11 

- 2 

13 

- 1 

IS 

- 4 

3553* 

22 

- i 

35665 

58 

- 3 

35739 

1 

-198 

35 

- 3* 

43 

- 31 

51 

- 23 

58 

- 4 

37*35 

10 

- i 

11 

- 3 

11 

- 4 

12 

- 1 

13 

- 2 

14 

- 1 

15 

- 9 

18 

- i 

19 

- 1 

20 

- i 

21 

- 1 

29 

- 4 

30 

- 4 

37913 

2 

- i 

3 

- 18 

3 

- 21 

3 

- *0 

3 

- 56 

3 

- 61 

3 

- 65 

4 

- 11 

4 

- 28 

* 

- 1 

20 

- 1* 

33 

- 35 

36 

- 1 

3* 

- 1 

*3 

- 1* 

*3 

- *9 

*6 

- 20 

*6 

- 2* 

46 

- 35 

49 

- 4 

*9 

-118 

49 

-13* 

*9 

-136 

50 

- 2 

53 

- 26 

53 

- 37 

3*051 

2 

- 2 

2 

- 2 

3 

- ( 

PART 

NO. 

LIST  AND 
INDEX  NO. 

38051— COB 

IT  9 

- 3 7 

6 

- 1 

36 

-11* 

38 

- 2 

*1 

- 5 

*6 

- 19 

49 

- 7 

49 

-119 

51 

- 6 

52 

- 92 

53 

- 17 

53 

- 47 

3821* 

5 

- 3 

44 

- 30 

53 

- *i 

3823* 

49 

- 9 

382*5 

2 

-13*  ’ 

38259 

50 

- 3 

38261 

2 

-12* 

38262 

1 

- 2 

39 

- 33 

38263 

4 

- 52 

38266 

1 

- 85 

38346 

40 

- 40 

38348 

54 

- 79 

38350 

41 

- ii 

49 

- ii 

38351 

i 

- 81 

49 

- 12 

52 

- 79 

38352 

38 

- 4 

38 

- 5 

38353 

2 

- 62 

17 

- 37 

38354 

11 

- 5 

49 

- 11 

38565 

36 

- 6 

38566 

40 

- 1 

*3373 

4 

- 34 

46 

- 6 

46 

. 44 

*5119 

43 

- 68 

44 

- 7A 

46 

- 53 

*5183 

17 

- 2 

45611 

36 

- 7 

*5638 

49 

- 13 

*5639 

1 

-172 

39 

- 38 

46 

- 36 

*5677 

*3 

- 87 

46831 

43 

- 36 

*7987 

2 

- 63 

40 

- 2 

49 

- i* 

49 

- 15 

50 

- 4 

55726 

58 

- 7 

56313 

49 

- 16 

56722 

i 

- 12 

2 

- *98 

6 

- 2 

8 

- 4 

9 

- 25 

33 

- 36 

35 

- 31 

36 

- 9 

40 

- 3 

*i 

- 6 

46 

- 39 

52 

- 49A 

5* 

- 4 

5* 

-120 

58852 

3 

- 50 

58853 

13 

- It 

62031 

49 

- 17 

71296 

35 

- 20 

7657* 

5* 

- 22A 

79193 

52 

- 2* 

100027 

16 

- 1* 

PART 

NO. 

— 

LIST  AND 
INDEX  NO. 

PART 

NO. 

LIST  AND 
INDEX  NO. 

loom 

1*  - 2 

186399 

49-1 

100227 

29-3 

186*27 

53  - 32 

30-3 

186712 

36  - 10 

100229 

12  - 2A 

186923 

*3-8 

20-2 

186967 

59  - 3 

21-2 

187188 

5-83 

1003*9 

15  - 1* 

1872*3 

23  - 13 

103372 

49  - 19 

2*  - 19 

10*278 

11-6 

59-5 

11-7 

190352 

28-1 

10*285 

11-9 

198363 

22-2 

104676 

11-8 

203660 

53  - 35 

105052 

10-2 

57  - 21 

12  - 2 

57A-  20 

13-3 

205329 

17  - 36 

18-2 

2*  - 1A 

19-2 

*7-3 

108114 

27-6 

48  - 18 

39  - 1* 

210883 

58  - 10 

110956 

*9  - 20 

21088* 

58  - 11 

113512 

46  - 62 

210984 

58  - 12 

118*18 

10-3 

216128 

16-5 

11  - 10 

219633 

1 -101 

12  - 3 

6-3 

13  - * 

37-3 

1*  - 3 

37  - * 

15-1 

38-6 

18  - 3 

38  - 13B 

19-3 

38  - 15B 

20  - 3 

*0-5 

21-3 

43  - 60 

29  - 1 

45  - 28 

30-1 

*6  - 65 

120710 

*0  - *1 

53-3 

123*91 

9-44 

219765 

48-1 

9-54 

236550 

21  - 13 

53  - 33 

27  - 16 

123552 

3-46 

38-3 

2*  - 1 

236571 

31  - 11 

39  - 34 

32-4 

*3  - 70 

33-4 

125930 

5*  - *A 

36  - 11 

126572 

2-42 

236915 

59-4 

127269 

1 -130A 

236916 

59  - * A 

1292*2 

*7-1 

251350 

2-65 

*8  - 18 

251970 

57  - 12 

1292*3 

*7-2 

57A-  11 

*8  - 18 

251989 

2 -125 

1500*7 

5-5 

36  - 12 

150209 

27  - 17 

46  - 26 

*6  - 32 

57  - 33 

*6  - *3 

57A-  31 

50-5 

25599* 

59  - 3A 

57  - 13 

257186 

1-87 

57A-  12 

257187 

2-66 

150735 

4-70 

2-98 

25  - 19 

5-7 

166623 

3-67 

9-1 

167790 

5-6 

25  - 28 

170215 

*0  - * 

*9  - 22 

*5-8 

53  - 17 

170225 

39  - 25C 

5#  - 5 

173203 

29-2 

56-8 

30-2 

56  - 32 

173205 

10  - » 

58  - 86 

12  - * 

25728* 

59-2 

1*  - * 

257957 

32  - 15A 

20  - » 

*3  - 63 

21  - * 

57  - 6A 

173206 

13-5 

57a-  3 

1*  - * 

257958 

39  - 26 

173207 

10-5 

257961 

33-5 

11  - 11 

257962 

3 - *1 

173210 

15  - 15 
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50 

• 

13 

1128610 

50 

- 

14 

1128611 

50 

- 

is 

1128613 

50 

- 

16 

1128616 

50 

- 

17 

1128618 

5 

- 

4 2C 

50 

- 

17B 

50 

- 

188 

1128622 

50 

- 

18 

1128623 

50 

- 

19 

1128624 

50 

- 

20 

1128625 

50 

- 

21 

1128626 

50 

- 

22 

1128627 

50 

- 

23 

1128632 

46 

- 

52 

1128644 

43 

- 

29 

1128646 

43 

- 

19 

1128647 

43 

- 

21 

1128648 

43 

- 

17 

1128649 

43 

- 

20 

1128673 

5 

- 

79 

1128674 

1 

-143 

5 

- 

80 

5 

- 

80A 

5 

- 

81 

1128685 

46 

- 

12 

1128686 

6 

- 

10 

1128698 

46 

- 

31 

1128714 

6 

- 

11 

1128719 

38 

- 

14 

1128721 

38 

- 

15 

1128722 

38 

- 

16 

1128723 

38 

- 

15A 

1128727 

38 

- 

17 

1128733 

38 

- 

20 

1128736 

38 

- 

22 

1128738 

38 

- 

23 

1128743 

ii 

- 

18 

ii 

- 

19 

12 

- 

10 

13 

- 

10 

15 

- 

12 

19 

- 

8 

20 

- 

7 

21 

- 

7 

1128744 

11 

- 

20 

11 

- 

21 

12 

- 

11 

15 

- 

11 

19 

• 

9 

20 

- 

8 

21 

- 

8 

1128745 

10 

- 

8 

11 

• 

23 

11 

- 

24 

12 

* 

12 

par  r 

NO. 

LIST  AND 
INDEX  NO. 

1128924 

38 

- 68 

1128928 

43 

- 47 

1128929 

57 

- 9 

57A-  8 

1128935 

52 

- 7 

1128939 

11 

- REF 

1128946 

11 

- 27 

1128950 

11 

- 30 

1128952 

11 

- 31 

1128954 

11 

- 32 

1128958 

24 

- 8 

1128959 

24 

- 9 

1128962 

23 

- 7 

24 

- 10 

25 

- 24 

27 

- 7 

40 

- 49A 

1128964 

6 

- 12A 

22 

- 13A 

23 

- 8 

24 

- ii 

25 

- 23 

40 

- 52 

1128965 

22 

- 7 

23 

- 9 

24 

- 12 

25 

- 18 

27 

- 9 

28 

- 11 

38 

- 56 

40 

- 53 

1128966 

22 

- 8 

23 

- 10 

24 

- 13 

25 

- 16 

27 

- 10 

28 

- 12 

38 

- 57 

40 

- 54 

1128967 

22 

- 9 

23 

- ii 

24 

- 14 

25 

- 22 

27 

- ii 

28 

- 13 

38 

- 58 

40 

- 55 

1128968 

22 

- 10 

24 

- 15 

1128969 

24 

- 16 

40 

- 56 

1128971 

52 

- 32 

1128975 

2 

-119 

1128993  . 

38 

- 46 

1128994 

38 

- 69 

1132003 

4 

- 36 

1132009 

43 

- 81 

1132012 

43 

- 62 A 

1132013 

43 

- 64 

1132027 

43 

- 58 

1132028 

58 

- 39 

1132051 

49 

- 72 

1132052 

49 

- 73 

1132055 

2 

- 81 

1132064 

3 

- 51 

8 

- 19 

1132068 

38 

- 59 

1132069 

8 

- 48 

1132080 

i 

- 28 

1132084 

5 

- 34 

1132098 

5 

- 35 

1132103 

1 

- 36 

1132117 

5 

- 36 

1132122 

1 

- 98 

5 

- 37 

35 

- 17 

1132147 

53 

- 52 

1132150 

45 

- 36 

1132165 

3 

- 44 

1132166 

44 

- i 

PART 

NO. 

LIST  AND 
INDEX  NO. 

1128745-CONT  13 

- 11 

14 

- 8 

15 

- 7 

18 

- 7 

19 

- 10 

20 

- 9 

21 

- 9 

29 

- 7 

30 

- 7 

36 

- 8 

1128746 

10 

- 9 

11 

- 25 

ii 

- 26 

12 

- 13 

15 

- 13 

19 

- ii 

20 

- 10 

21 

- 10 

1128787 

1 

- 84 

1128795 

17 

- 9 

17 

- 9A 

1128798 

17 

- 10 

17 

- 10A 

1128803 

17 

- ii 

17 

- 11A 

1128806 

17 

- 12 

17 

- 12A 

1128809 

17 

- 13 

17 

- 13A 

1128812 

17 

- 14 

17 

- 14A 

1128815 

17 

- 15 

1128816 

17 

- 16 

1128817 

17 

- 17 

1128818 

17 

- 18 

1128819 

17 

- 19 

1128820 

17 

- 20 

1128821 

17 

- 21 

1128822 

17 

- 22 

1128823 

17 

- 23 

1128824 

17 

- 24 

1128825 

17 

- 25 

1128826 

17 

- 26 

1128827 

17 

- 27 

1128829 

17 

- 28 

1128830 

10 

- REF 

1128831 

10 

- 10 

1128832 

10 

- ii 

14 

- 9 

1128833 

10 

- 12 

1128834 

10 

- 13 

1128837 

51 

- 12 

1128839 

51 

- 11 

1128859 

1 

-128 

1128862 

1 

-141 

1128864 

43 

- 50 

1128866 

45 

- 34 

1128871 

52 

- 15 

1128874 

43 

- 93 

1128877 

43 

- 3 

1128879 

43 

- 5 

1128880 

43 

- 95 

1128881 

43 

- 33 

1128882 

21 

- 14 

1128883 

3 

- 9 

1128884 

43 

- 46 

1128885 

43 

- 4 

1128890 

43 

- 2 

1128891 

i 

-146 

1128892 

43 

- 90 

1128893 

52 

- 21 

1128895 

40 

- 14 

44 

- 23 

1128896 

21 

- REF 

1128897 

21 

- ii 

1128908 

38 

- 66 

1128909 

38 

- 67 

1128910 

28 

- 10 

38 

- 54 

1128919 

38 

- 55 

I 


! 


SPOT 


PART 

NO. 

LIST  AND 
INDEX  NO. 

1132185 

53  - 46 

1132186 

44  - 32 

1132211 

46  - 29 

1132212 

1 -104 

41  - 15 

1132218 

2-34 

1132219 

2-35 

1132222 

2-36 

1132235 

52  - 13 

1132248 

54  - 66 

1132252 

52-3 

1132256 

52-3 

1132259 

52-2 

1132263 

52-2 

1132266 

52-1 

1132270 

52-1 

1132508 

58  - 40 

1132713 

53-5 

1132887 

17-7 

1133503 

49  - 75 

1133520 

43  - 79 

55-8 

58  - 41 

1133548 

8-49 

1133565 

49  - 77 

1133568 

49  - 79 

1133569 

49  - 80 

1133575 

49  - 81 

1133579 

45  - 31 

1133583 

8-50 

1133584 

5-38 

1133586 

45  - 16 

1133589 

2-82 

1133590 

2-83 

1133593 

2-37 

33  - 43 

1133597 

43  - 69 

1133598 

43  - 71 

1133618 

49  - 85 

1133619 

35  - 16 

49  - 86 

1133622 

3 - 4 

1133627 

43  - 55 

1133628 

43  - 51 

1133633 

44  - 15 

1133641 

49  - 87 

1133647 

44  - 19 

1133654 

44  - 20 

1133658 

36  - 97 

1133659 

36  - 98 

46  - 54 

1133662 

49  - 88 

1133663 

2 -116 

1133667 

2-38 

1133668 

2-39 

49  - 89 

1133669 

49  -139 

1133672 

52  - 16 

1133679 

44  - 16 

1133681 

4-89 

1133682 

44  - 17 

1133683 

44  - 18 

1133686 

3-69 

1133746 

52  - 52 

1133808 

1-73 

1133809 

1 -127 

1133810 

52  - 1 

1133811 

3-66 

1134712 

5-39 

1134767 

46  - 33 

1134768 

45  - 27 

1134773 

2-40 

1134784 

45  - 29 

1134801 

54  - 67 

54  - 86 

54  - 91 

1134803 

36  -101 

1134817 

49  - 91 

1134822 

58  - 46 

1134825 

58  - 47 

PART 

LIST  AND 

NO. 

INDEX  NO. 

1134826 

58 

- 48 

1134829 

1 

- 6 

1 

- 69 

2 

- 41 

11 

- 33 

39 

- 22 

43 

- 78 

52 

- 10 

57 

- 8 

57 

- 18 

57 A-  17 

58 

- 49 

1134831 

45 

- 26 

47 

- 9 

48 

- 10 

1134837 

2 

- 42 

2 

- 52A 

49 

- 92 

1134841 

41 

- 4 

1134842 

36 

- 75 

36 

-102 

49 

-132 

1134843 

41 

- 7 

1134868 

2 

- 84 

1134878 

49 

- 95 

1134887 

46 

- 2 

1134888 

39 

- 31 

1134899 

3 

- 72 

1134948 

5 

- 40 

1134952 

1 

- 76 

1134964 

49 

- 35 

1134966 

49 

- 78 

1134972 

44 

- 7A 

1134977 

3 

- 35 

1134981 

44 

- 31 

1134987 

44 

- 36 

1135015 

58 

- 33 

58 

- 71 

1135028 

49 

- 97 

1135029 

49 

- 98 

1135031 

49 

- 99 

1135052 

50 

- 24 

1135054 

57A-  35 

1135055 

48 

- 5 

1135058 

51 

- 10 

1135065 

32 

- 1 

1135078 

54 

- 47 

1135079 

49 

-121 

1135083 

39 

- 2 

1135084 

39 

- 30 

1135089 

43 

- 27 

1135096 

45 

- 30 

1135097 

45 

- 35 

1135118 

54 

- 56 

1135125 

46 

- 18 

1135129 

46 

- 14 

1135130 

43 

- 13 

46 

- 15 

1135134 

6 

- 12 

24 

- 17 

47 

- 10 

48 

- 6 

1135163 

53 

- 38 

1135164 

53 

- 39 

1135167 

2 

-118 

1135168 

45 

- 15 

1135175 

16 

- 6 

1135177 

16 

- 7 

1135178 

16 

- 8 

1135179 

3 

- 35 

16 

- 9 

1135180 

16 

- 10 

1135192 

32 

- 8 

1135193 

5 

- 84 

6 

- 9 

1135219 

51 

- 5 

1135229 

5 

- 81A 

1135233 

8 

- 53 

1135234 

43 

- 22 

1135235 

43 

- 30 

PART 

NO. 

LIST  AND 
INDEX  NO. 

1135236 

51 

- 7 

1135248 

54 

- 20 

1135258 

16 

- REF 

1135289 

15 

- 3 

1135302 

24 

- REF 

1135306 

12 

- REF 

1135307 

12 

- 9 

1135308 

12 

- REF 

1135309 

12 

- 9 

1135311 

8 

- 6 

9 

- 27 

1135312 

i 

-196 

1135314 

53 

- 29 

1135320 

52 

- 77 

1135323 

32 

• 24 

1135324 

32 

- 3 

1135327 

32 

- 3 

1135330 

32 

- 3 

1135333 

32 

- 3 

1135337 

32 

- 10 

1135338 

32 

- 18 

1135340 

1 

-192 

1135346 

53 

- 44 

1135347 

53 

- 43 

1135357 

48 

- 7 

1135363 

54 

- 21 

1135377 

31 

- 1 

32 

- 1 

33 

- 1 

1135378 

50 

- 15 

1135379 

50 

- 9 

1135381 

2 

- 43 

1135408 

5 

- REF 

1135413 

48 

- 3 

1135425 

11 

- 34 

1135433 

54 

- 45A 

1135456 

2 

- 44 

1135466 

10 

- 14 

11 

- 35 

11 

- 36 

12 

- 8 

15 

- 10 

19 

- 13 

20 

- 11 

21 

- 12 

1135467 

10 

- 7 

11 

- 37 

11 

- 38 

13 

- 12 

14 

- 10 

15 

- 6 

18 

- 8 

19 

- 14 

20 

- 12 

29 

- 6 

30 

- 6 

1135483 

48 

- 2 

1135485 

17 

- 28 

1135491 

54 

- 22 

1135493 

46 

- 4 

1135495 

44 

- 38 

1135496 

43 

- 12 

1135498 

43 

- 15 

1135506 

43 

- 38 

1135507 

43 

- 39 

1135508 

43 

- 40 

1135511 

43 

- 34 

1135512 

10 

- 18 

1135570 

32 

- 1 

1135573 

17 

- 30 

23 

- 12 

24 

- 18 

25 

- 31 

40 

- 59 

1135575 

47 

- 23 

1135583 

51 

- 28 

1135590 

41 

- 13 

1135591 

41 

- 14 

1135592 

53 

- 45 

1135593 

53 

- 69 

PART 

NO. 

LIST  AND 
INDEX  NO. 

1135603 

43 

- 47A 

1135604 

52 

- 18 

1135605 

45 

- 20 

1135621 

14 

- 11 

1135629 

13 

- 13 

1135643 

38 

- 31 

1135738 

48 

- 16 

1135739 

54 

- 23 

1135740 

54 

- 23 

1135746 

48 

- 9 

1135749 

54 

- 44 

1135754 

32 

- 3 

1135755 

32 

- 3 

1135756 

32 

- 3 

11 35757 

32 

- 3 

1135758 

32 

- 3 

1135759 

32 

- 3 

1135760 

32 

- 3 

1135761 

32 

- 3 

1135762 

32 

- 3 

1135763 

32 

- 3 

1135764 

32 

- 3 

1135765 

32 

- 3 

1135766 

32 

- 3 

1135767 

32 

- 3 

1135768 

32 

- 3 

1135780 

42 

- 6 

1135826 

49 

-100 

1135868 

20 

- 14 

33 

- 44 

1135995 

51 

- 30 

1135999 

54 

- 44 

1136076 

42 

- 1 

1138108 

5 

- 30 

1138116 

8 

- 54 

1138118 

2 

- 45 

1138122 

2 

-119 

1138353 

7 

- 6 

36 

-103 

1138358 

31 

- 10 

1138360 

31 

- 4 

1138363 

31 

- 9 

1138384 

43 

- 37 

1138390 

46 

- 27 

1138391 

46 

- 25 

1138392 

51 

- 32 

1138393 

51 

- 31 

1138452 

53 

- 13 

1138454 

3 

- 27 

5 

- 43 

1138455 

52 

- 12 

1138462 

49 

-101 

1138464 

43 

- 44 

43 

- 80A 

43 

- 86 

1138795 

53 

- 19 

1138796 

38 

- 21 

42 

- 8 

1138799 

3 

- 54 

1138800 

3 

- 54 

1138802 

i 

- 27A 

1138805 

5 

- 44 

1138810 

45 

- 12 

1138950 

1 

- 73 

1138974 

3 

- 73 

1138975 

44 

- 26 

44 

- 37 

1138990 

31 

- 12A 

1141030 

52 

- 36 

1141051 

54 

- 25 

1141071 

3 

- 41 

1141072 

3 

- 64 

1141073 

53 

- 20 

1141075 

49 

-102 

1141084 

49 

- 96 

1141103 

3 

- 25 

1141105 

3 

- 22 

1141106 

3 

- 20 

1141117 

43 

- 53 

1141129 

46 

- 37 

X-  5 


n 


PART  LIST  AND 

NO.  INDEX  NO. 


imi36 

54 

- 26 

1141141 

53 

- 2* 

114114* 

36 

- 31 

1141146 

1 

- 72 

11*1147 

52 

- 78 

11*1151 

36 

-107 

1141172 

4 

- 38 

1141173 

4 

- 39 

11*1175 

39 

- 8 

1141176 

36 

- 79 

1141181 

58 

- 85 

1141182 

36 

-111 

1141189 

36 

- 80 

1141200 

36 

-113 

1141215 

52 

- 35 

11*1223 

1 

-100 

1 

-153 

39 

- 23 

53 

- 3 

1141226 

53 

- 42 

1141227 

39 

- 17 

1141228 

4 

- 83 

1141231 

4 

- 84 

1141232 

39 

- 15 

1141235 

36 

-115 

1141238 

36 

-116 

1141245 

4 

- 40 

1141266 

44 

- 10 

1141267 

44 

- 10 

11*1269 

1 

-144 

52 

- 17 

11*1270 

1 

- 89 

11*1277 

2 

- 46 

1141282 

2 

- 47 

114128* 

2 

- 48 

11*1285 

2 

- 49 

11*1290 

4 

- 42 

1141298 

2 

- 51 

1141371 

1 

- 27D 

1141374 

45 

- 23 

1141375 

45 

- 24 

11*1376 

45 

- 22 

1141377 

45 

- 25 

1141378 

45 

- 21 

1141379 

45 

- 19 

11*1381 

44 

- 13 

1141382 

45 

- 38 

1141383 

45 

- 13 

1141*7* 

39 

- 6 

1141508 

36 

- 52 

11*1520 

54 

- 28 

11*1532 

1 

- 26 

11*1586 

2 

- 85 

11*1595 

2 

- 52 

11*1619 

36 

-119 

11*1622 

36 

-120 

11*1624 

36 

-121 

1141625 

36 

- 84 

11*1626 

36 

-122 

11*1627 

36 

-123 

1141629 

36 

-12* 

11*1630 

36 

-125 

1141636 

36 

-148 

11*1637 

36 

-126 

11*16*7 

40 

- 19 

11416*9 

40 

- 16 

54 

- 29 

11*1650 

9 

- 16 

40 

- 20 

11*1651 

40 

- 21 

45 

- 7 

11*1652 

40 

- 22 

11*1655 

40 

- 23 

11*1663 

40 

- 24 

45 

- 10 

11*1666 

40 

- 25 

11*1678 

1 

- 2* 

11*1749 

41 

- 10 

11*1752 

36 

-112 

11*1757 

36 

-127 

PART 

NO. 

LIST  AND 
INDEX  NO. 

1141759 

36 

-128 

11*1761 

40 

- 26 

1141765 

40 

- 27 

1141770 

36 

-108 

1141771 

36 

-149 

40 

- 28 

1141772 

36 

-109 

1141776 

2 

- 56 

1141780 

40 

- 29 

1141800 

37 

- 2* 

1141801 

37 

- 25 

1141805 

40 

- 31 

1141809 

42 

- 6 

1141810 

42 

- 6 

1141834 

43 

- 79 

1141835 

40 

- 32 

1141837 

54 

- 30 

1141838 

3 

- 16 

1141846 

1 

- 23 

1141860 

44 

- 34 

1141861 

44 

- 33 

1141864 

2 

- 79 

1141865 

2 

- 8 9A 

1141866 

2 

- 90A 

1141867 

2 

-135 

1141868 

2 

-136 

1141872 

2 

- 75A 

1141878 

37 

- 26 

1141889 

37 

- 27 

1141890 

40 

- 34 

1141895 

40 

- 35 

45 

- 5 

1141896 

45 

- 9 

49 

-130 

1141897 

54 

- 24 

1141924 

54 

-105 

1141925 

54 

-105 

1141928 

42 

- 11 

1141929 

44 

- 24 

*4 

- 39 

55 

- 45 

1141936 

1 

- 11 

1141976 

32 

- 3 

1141977 

32 

- 3 

1141979 

i 

- 10 

1141992 

52 

- 83 

1141997 

36 

- 95 

1142214 

13 

- 1 5A 

1142264 

40 

- 8 

1142377 

18 

- 11 

19 

- 15 

1142683 

31 

- 11A 

11*2790 

48 

- 13 

11*3227 

58 

- 53 

11*3993 

9 

- 55 

1144016 

58 

- 67A 

11*4150 

1 

- 70 

114*376 

46 

- 8 

11*4666 

49 

-104 

1144714 

55 

- *7 

11*4808 

52 

- 87 

1144916 

55 

- 9 

11*4928 

1 

-168 

3 

- 39 

1144933 

*3 

- 3 

11**979 

52 

- 37 

1145202 

2 

- 52A 

25 

- 3 

35 

- 1 

1145359 

53 

- 51 

1145381 

56 

- 36 

114541* 

6 

- 8 

11*5*15 

*7 

- 23 

11*5*46 

39 

- 18 

11*5*78 

3 

- 37 

11*5*79 

* 

- 9 

1145*92 

58 

- 22 

1145508 

43 

- 32 

11*5516 

1 

- 29 

11*55*3 

9 

- 26 

PART  LIST  AND 

NO.  INDEX  NO. 


1145543-COMT 

35  - 30 

41  - 19 

1145588 

12-7 

1145621 

23  - REF 

1145622 

23  - 15 

1145623 

23  - 16 

1147182 

49  - 84 

1147260 

36  -129 

1147319 

3-58 

1147320 

3-58 

1147335 

3 - 57 

1147350 

52  - 22 

11*7385 

53-2 

1147387 

53  - 2 

1148310 

1-26 

1148451 

44  - 38A 

1148453 

44  - 38B 

1154084 

54  - 9 

1154336 

54  - 17 

1158900 

44  - 11 

1159004 

38  - 18 

1159007 

38  - 28 

1159009 

38  - 19 

1159010 

38  - 26 

1159015 

38  - 32 

1159016 

38  - 25 

1159017 

SR  - 30 

1159023 

38  - 53 

1159024 

38  - 33 

1159026 

38  - 29 

1159027 

38  - 27 

1159033 

57  - 25 
57A-  24 

1159097 

41  - 8 

1159109 

52  - 41 

1159112 

14  - 12 

1159113 

57  - 25 
57A-  24 

1159117 

7 - 7A 

1159129 

43  - 76A 
43  - 89 

43  - 89 

1159139 

55  - *1 

1159141 

55  - 40 

1159150 

57  - 37 

1159154 

57A-  35 

1159155 

50  - 25 

1159157 

49  -106 

1159171 

46  - 50 

1159173 

46  - *5 

1159175 

58  - 58 

1159179 

57  - 39 
57A-  37 

1159182 

46  - 46 

1159185 

46  - 47 

1159189 

57  - 39 
57A-  37 

1159194 

1 -180 

1159202 

1 -150 

1159203 

1 -170 

115920* 

1 -175 

1159205 

1 -173 

39  - 11 

1159207 

1 -176 

1159208 

1 -179 

1159209 

1 -177 

1159218 

16  - 13 

1159220 

2-53 

1159239 

43  - 72A 

11592*0 

5-89 

43  - 83 

1159241 

43  - 73 

11592*4 

5 - *7 

*3  - 8* 

11592*6 

5-48 

1159249 

57  - 27 
57A-  25 

1159262 

52  - 80 

1159267 

8-22 

1159269 

8-23 

~ \r  r 

NO. 

LIST  AND 
INDEX  NO. 

1159269-CONT 

9 - 

56 

1159286 

4 - 

54 

1159295 

31  - 

1 

32  - 

1 

1159301 

5 - 

33 

1159306 

5 - 

56 

1159307 

5 - 

57 

1159308 

5 - 

41 

1159312 

5 - 

42 

1159319 

57  - 

29A 

57A- 

27 

1159321 

4 - 

68 

1159327 

4 - 

32 

1159334 

4 - 

67 

1159335 

4 - 

60 

1159336 

4 - 

63 

1159338 

53  - 

28 

1159350 

41  - 

3 

1159352 

39  - 

2 

1159353 

32  - 

i 

1159420 

38  - 

31 

1159443 

43  - 

72 

1159472 

57  - 

36 

57A- 

34 

1159473 

57  - 

36 

5 7 A- 

34 

1159474 

57  - 

34 

57A- 

32 

1159475 

57  - 

31 

57A- 

29 

1159476 

57A- 

35 

1159485 

3 - 

62 

1159504 

58  - 

69 

1159507 

36  - 

88 

1159519 

58  - 

23A 

1159536 

12  - 

14 

1159542 

18  - 

12 

19  - 

16 

1159545 

48  - 

REF 

1159549 

31  - 

7 

1159553 

54  - 

31 

1159554 

54  - 

31 

1159557 

54  - 

32 

1159558 

18  - 

9 

19  - 

12 

1159560 

54  - 

33 

5*  - 

33 

1159561 

54  - 

34 

1159562 

5*  - 

35 

1159565 

5*  - 

36 

1159567 

54  - 

37 

1159571 

54  - 

39 

54  - 

39 

1159572 

5*  - 

40 

1159573 

5*  - 

41 

5*  - 

61 

1159575 

2 - 

86 

1159578 

5*  - 

42 

1159581 

54  - 

*3 

1159582 

54  - 

43 

1159584 

5*  - 

44 

1159585 

5*  - 

*4 

1159589 

19  - 

REF 

1159593 

54  - 

45 

1159594 

5*  - 

46 

1159596 

54  - 

47 

1159598 

5*  - 

*8 

1159626 

5*  - 

50 

1159627 

5*  - 

*9 

1159628 

5*  - 

51 

1159629 

54  - 

52 

1159630 

5*  - 

53 

1159632 

5*  - 

5* 

1159633 

5*  - 

55 

115963* 

5*  - 

55 

1159635 

5*  - 

56 

1159636 

5*  - 

57 

1159637 

58  - 

61 

1159650 

*0  - 

*2 

1159651 

5*  - 

58 

i 


I 

( I 


j 


PART  LIST  AND 

NO.  INDEX  NO. 


1159642 

5 T 

- 

58 

1159654 

9 

- 

19 

1159669 

51 

- 

37A 

1159674 

9 

- 

20 

1159682 

59 

- 

23 

1159716 

6 

- 

13 

46 

- 

13 

1159754 

54 

- 

59 

1159756 

54 

- 

60 

1159761 

54 

- 

63 

1159779 

58 

- 

62 

1159780 

58 

- 

58 

1159781 

58 

- 

63 

1159787 

49 

-Ill 

1159790 

49 

- 

70 

1159810 

38 

- 

27 

1159818 

4 

- 

65 

1159833 

6 

- 

16 

1159842 

6 

- 

20 

1159843 

8 

- 

7 

9 

- 

28 

35 

- 

29 

1159844 

8 

- 

8 

9 

- 

29 

1159880 

17 

- 

9 

1159886 

8 

- 

24 

1159891 

40 

- 

57 

1159893 

40 

- 

58 

1159894 

40 

- 

43 

1159895 

52 

- 

7 

1159898 

49 

-112 

1159908 

36 

- 

REF 

1159913 

59 

- 

22 

1159927 

32 

- 

3 

1159936 

40 

- 

17 

54 

- 

76 

1159937 

7 

- 

7 

1159938 

7 

- 

8 

1159939 

8 

- 

42 

9 

- 

42 

1159940 

7 

- 

9 

1159941 

7 

- 

10 

1159942 

5 

- 

59 

1159945 

6 

- 

21 

1159947 

5 

- 

60 

1159948 

8 

- 

16 

9 

- 

38 

1159949 

5 

- 

61 

1159950 

5 

- 

86 

1159951 

7 

• 

ii 

1159952 

5 

- 

63 

1159953 

7 

- 

12 

1159954 

5 

- 

87 

1159955 

8 

- 

21 

9 

- 

39 

46 

- 

21 

1159956 

7 

- 

13 

1159957 

7 

- 

14 

1159958 

6 

- 

22 

1159959 

7 

- 

5 

1159960 

5 

- 

20 

1159961 

7 

- 

4 

1159963 

7 

- 

15 

1159964 

8 

- 

17A 

9 

• 

40 

1159965 

8 

- 

20A 

9 

- 

41 

1159966 

7 

- 

16 

1159967 

7 

- 

17 

1159972 

47 

- 

12 

1159973 

47 

- 

13 

1159974 

47 

- 

14 

1159975 

47 

- 

15 

1159971 

47 

• 

16 

48 

- 

22 

1159993 

51 

- 

1A 

1159994 

51 

• 

2 

1160090 

2 

• 

• 7 

1160777 

27 

• 

12 

1164019 

16 

96 

PART 

NO. 

LIST  AND 
INDEX  NO. 

1164044 

36 

- 81 

1164045 

49 

- 84 

1164047 

35 

- 15 

1164080 

44 

- 3 

1164084 

2 

-137 

1164089 

49 

- 82 

49 

-123 

1164099 

36 

-132 

1164101 

54 

- 77 

1164102 

54 

- 78 

1164109 

46 

- 34 

1164127 

2 

-126 

1164151 

36 

-146 

1164153 

36 

- 37 

1164158 

36 

-133 

1164160 

2 

- 54 

1164171 

4 

- 74 

1164177 

2 

- 88 

1164187 

4 

- 3 

1164218 

36 

-110 

1164220 

37 

- 28 

1164236 

37 

- 29 

1164237 

37 

- 31 

1164239 

37 

- 30 

1164240 

36 

-106 

1164241 

37 

- 32 

1164285 

36 

-136 

1164290 

36 

-137 

1164316 

49 

- 90 

1164342 

1 

- 15 

1164380 

2 

- 89 

1164381 

2 

- 90 

1164384 

58 

- 84 

1164431 

44 

- 3A 

1164433 

43 

- 61A 

1164435 

36 

-137A 

1164463 

31 

- 7 

1164464 

31 

- 7 

1164476 

31 

- 8 

1164489 

33 

- 45 

1164499 

2 

- 55 

1164548 

36 

- 44 

1164550 

36 

- 42 

1164555 

37 

- 7 

1164561 

1 

- 16 

1164563 

36 

- 79 

1164574 

44 

- 3A 

1164576 

i 

- 78 

1 

- 79 

1 

-103 

4 

- 37 

11 

- 39 

12 

- 15 

23 

- 19 

24 

- 22 

28 

- 24 

33 

- 46 

35 

- 8 

39 

- 16 

43 

- 16 

43 

- 23 

44 

- 21 

45 

- 39 

46 

- 41 

49 

-113 

52 

- 49 

52 

- 51 

52 

- 70 

58 

- 65 

59 

- 23A 

1164577 

1 

-197 

2 

- 56 

5 

- 88 

6 

- 30 

8 

- 9 

9 

- 30 

16 

- 17 

40 

- 36 

45 

- 6 

47 

- 24 

PART  LIST  AND 

NO.  INDEX  NO. 


1164S77-CONT 

5o~ 

- 28 

52 

- 38 

58 

- 66 

1164578 

5 

- 67 

6 

- 24 

7 

- 18 

22 

- 11 

23 

- 17 

24 

- 21 

25 

- 17 

25 

- 21 

27 

- 13 

28 

- 15 

33 

- 47 

38 

- 13 

38 

- 60 

39 

- 35 

40 

- 60 

43 

- 82 

49 

-114 

52 

- 90 

1164579 

1 

- 2 3A 

3 

- 6 

23 

- 18 

24 

- 6A 

25 

- 9 

29 

- 11 

35 

- 33 

44 

- 14 

46 

- 5 

49 

-128 

54 

- 8A 

1164580 

7 

- 19 

10 

- 17 

14 

- 14 

28 

- 28 

30 

- ii 

36 

-139 

37 

- 33 

38 

- 50 

38 

- 62 

39 

- 37 

48 

- 8 

49 

-115 

54 

- 80 

57 

- 22 

57A-  21 

1164582 

2 

- 57 

4 

- 85 

6 

- 25 

17 

- 32 

18 

- 13 

19 

- 17 

36 

-140 

43 

- 41 

46 

- 3 

46 

- 60 

52 

- 79 

54 

- 81 

56 

- 6 

56 

- 30 

1164583 

17 

- 7 

44 

- 37 

1164584 

46 

- 58 

48 

- 4 

52 

- 66 

1164600 

37 

- REF 

1164619 

39 

- 27 

1164652 

40 

- 38 

1164666 

54 

- 64 

54 

-103 

1164676 

39 

- 10 

1164690 

20 

- 15 

52 

- 72 

1164697 

2 

- 50 

1164698 

2 

- 49 

1164721 

43 

- 58A 

1164724 

3 

- 36 

1164738 

41 

- 17 

116471* 

41 

- 1 

PART  LIST  AND 

NO.  INDEX  NO. 


1164740 

41 

- 12 

1164760 

40 

- 18 

45 

- 12 

1164761 

45 

- 1 

1164775 

49 

-116 

1164791 

41 

- 18 

1164799 

4 

- 41 

1164845 

43 

- 57A 

1164847 

43 

- 62B 

1164849 

43 

- 56 A 

43 

- 61B 

1164850 

31 

- 5 

1164859 

2 

-121 

1164940 

25 

- 11 

1164991 

9 

- 56 

1166001 

49 

- 64 

1166025 

6 

- 4 

1166036 

59 

- 23 

1166039 

59 

- 4C 

1166041 

12 

- 16 

1166049 

45 

- 18 

1166053 

47 

- 18 

48 

- 17 

1166088 

46 

- 11 

1166089 

1 

-102 

1166099 

54 

- 82 

1166102 

36 

-105 

1166115 

59 

- 8 

1166135 

2 

-120 

1166143 

1 

-147A 

1166152 

13 

- REF 

1166153 

13 

- 14 

1166154 

13 

- IS 

1166164 

36 

-141 

1166187 

47 

- 25 

48 

- 15 

1166188 

13 

- 16 

35 

- 14 

1166191 

54 

- 83 

1166203 

47 

- 19 

1166212 

4 

- 66 

1166214 

4 

- 20 

1166217 

8 

- 26 

9 

- 48 

1166228 

51 

- 34 

1166230 

9 

- 21 

1166231 

9 

- 22 

1166298 

58 

- 23 

1166301 

1 

-195 

1166304 

6 

- 26 

1166311 

51 

- 18 

1166315 

51 

- 15 

1166331 

6 

- 14 

1166332 

6 

- 15 

1166333 

6 

- 19 

1166334 

6 

- 18 

1166335 

6 

- 17 

1166336 

6 

- 23 

1166337 

6 

- 27 

1166338 

6 

- 28 

1166342 

51 

- 35 

1166343 

5 

- 29 

1166362 

52 

- 61 

1166363 

52 

- 56 

1166366 

9 

- 17 

1166367 

52 

- 54 

1166368 

52 

- 48 

1166372 

9 

- 37 

9 

- 57 

1166373 

9 

- 58 

1166377 

52 

- 59 

1166380 

52 

- 57 

1166381 

52 

- 63 

1166385 

52 

- 58 

1166414 

1 

- 1 

1166415 

* 

- 2 

1166831 

58 

- 26 

1166436 

43 

- 10 

1166437 

43 

- 7 

1166440 

43 

- 6 

SPOT 


LIST  AND 
INDEX  NO. 


PART 

LIST  AND 

NO. 

INDEX  NO. 

1175616 

1175803 

1175865 

1175866 

1175868 

1176506 

1176508 

1176511 

1176513 

1176514 

1176515 

1176516 

1176562 

1176563 

1176589 

1176590 

1176591 

1176594 

1176596 

1176653 

1176707 

1176734 

1176778 

1176804 

1176807 

1176813 


1176814 

1176815 

1176816 

1176817 

1176818 

1176819 

1176820 

1176821 

1176822 

1176823 

1176825 

1176826 

1176827 

1176828 

1176829 

1176830 

1176831 

1176832 

1176834 

1176835 

1176836 

1176837 

1176838 

1176839 

1176841 

1176843 

1176844 

1176845 

1176847 

1176848 

1176851 

1176852 

1176855 

1176856 

1176857 

1176858 

1176859 

1176860 

1176863 

1176864 

1176868 

1176871 

1176872 

1176876 

1176879 


46  - 63 
36  - 35 
41-3 
41  - 4 

41-7 

58  - 23 

59  - 16 
59  - RE 
20  - RE 
20  - 13 

53  - 44 
58  - 80 

58  - 23 

59  - 16 
29  - RE 
29  - 10 
44  - 7B 

3-25 
3-17 
58  - 23 
54-8 
58  - 23 
58  - 23 
36  - RE 
5 - RE 
55  - 10 
55  - 14 
55  - 15 
55  - 16 
55  - 17 
55  - 18 
55  - 19 
55  - 20 
55  - 11 
55  - 12 
55  - 13 
55  - 14 
55  - 15 
55  - 16 
55  - 17 
55  - 18 
55  - 19 
55  - 20 
55  - 21 
36  -123 
36  -125 
55  - 22 
55  - 23 
55  - 24 
55  - 25 
55  - 26 
55  - 27 
55  - 28 
55  - 29 
55  - 30 
55  - 31 
55  - 32 
55  - 33 
14  - REE 
14  - 13 
44  - 22 
43  - 90 
43  - 93 

43  - 77 
2-92 
2-93 

54  - 84 

54  - 87 
40  - 14 

44  - 23 

51  - 43 
53  - 44 

1-48 

55  - 14 
40  - 11 
44  - 19 

52  - 27 
46  - 55 
46  - 59 


1176885 

1176886 

1176887 

1176890 

1176891 

1176892 

1176895 

1176896 

1176897 

1176898 

1176899 

1176900 

1176901 

1176902 

1176904 

1176906 

1176910 

1176920 

1176922 

1176925 

1176926 

1176927 

1176928 


1176929 

1176932 

1176934 


1176939 

1176943 

1176945 

1176948 

1176949 


1176950 

1176951 

1176952 

1176975 

1176988 

1176990 

1176998 

1177112 

1181240 

1186016 

1186017 

1186018 

1186020 

1186022 

1186023 

1186024 

1186025 

1186026 

1186027 

1186028 

1186029 

1186030 

1186031 

1186033 

1186036 

1186037 

1186038 

1186048 

1186051 

1186099 

1186101 

1187000 

1187001 


1187002 

1187003 

1187004 

1187005 


LIST  AND 
INDEX  NO. 


52  - 91 

52  - 89 
46  - 56 
46  - 16 
46-7 
58  - 81 
58  - 70 
58  - 71 
58  - 72 
58  - 73 
58  - 74 
58  - 75 
22  - RE 
22  - 12 
45  - 38 

53  - 39 
3-25 

58  - 76 
3-49 

44  - 17 
55  - 35 
55  - 36 
55  - 37 
55  - 31 
55  - 32 
55  - 38 
55  - 38 

59  - RE 

17  - RE 
2-94 

32  - 22 

2- 95 
32  - 23 
55  - 39 

54  - 60 
54  - 88 

18  - RE 
18  - 10 

29- 8 

30- 8 
54  - 59 
54  - 63 
54  - 62 
22  - 13 
54  - 88 
52  - 54 

3- 45 

17  - 1 

50  - 1BD 
54  -109 
54  -110 
54  -111 

54  -121 

55  - 28 
55  - 29 
55  - 27 
34-4 
34-2 
34-1 
34-3 
34-6 
34-7 
34-5 

3-15 
44  - 7B 
44  - 7B 
44  - 7B 
30  - REE 
30  - 10 
55-9 
34  - RE 
49  -131 
5-73 
49  - 97 
49  -122 
5-74 
5-75 
38  - 13 
49  - 87 


SPCT 


PART 

NO. 

LIST  AND 
INDEX  NO. 

■ inriM 

4 

- 20A 

1187030 

s 

- 31 

1187034 

17 

- 9 

1187035 

17 

- 10 

1187036 

17 

- 11 

1187037 

17 

- 12 

1187038 

17 

- 13 

1187095 

49 

- 38A 

1187099 

58 

- 26 

1187114 

41 

- 13 

1187119 

58 

- 68 

1187121 

58 

- 65 

1187139 

2 

-121 

1187141 

1 

- 73 

1187146 

4 

- 88 

1187148 

58 

- 35 

1187150 

3 

- 66 

1187152 

25 

- 10 

47 

- 20 

1187163 

5 

- 76 

25 

- 7 

1187168 

5 

- 42A 

1187175 

1 

-127 

1187181 

5 

- 90 

1187193 

5 

- 27 

1187195 

5 

- 32 

1187198 

44 

- 28 

1187203 

52 

- 67 

1187204 

52 

- 58 

1187205 

40 

- 30 

45 

- 3 

52 

- 25 

1187206 

52 

- 73 

1187207 

11 

- 32 

1187212 

11 

- REF 

1187219 

55 

- 20 

1187220 

55 

- 18 

1187221 

55 

- 13 

1187222 

9 

- 2 

1187223 

3 

- 47 

1187224 

58 

- 82 

1187230 

53 

- 18 

1187231 

53 

- 21 

1187233 

53 

- 22 

1187234 

53 

- 27 

1187235 

52 

- 58A 

1187236 

1 

- 41 

1 

-181 

1187238 

50 

- 17D 

1187239 

44 

- 31 

1187245 

33 

- 49 

1187248 

59 

- REF 

1187249 

57 

- 29 

1187250 

57A-  36 

1187255 

54 

- 88 

1187257 

35 

- 35 

1187258 

35 

- 36 

1187259 

56 

- 20 

1187260 

56 

- 22 

1187261 

5b 

- 21 

56 

- 22 

1187263 

54 

- 68 

1187264 

54 

- 69 

1187265 

54 

- 70 

1187266 

54 

- 71 

1187267 

54 

- 72 

1187269 

56 

- 2 

1187270 

56 

- 1 

1187271 

56 

- 4 

1187273 

56 

- 3 

1187289 

33 

- i 

1187291 

57 

- 16 

1187292 

57 

- 23 

1187293 

51 

- 28 

1187294 

53 

- 15 

1187296 

54 

- 59 

1187297 

54 

- 63 

1187299 

2 

- 88 

1187300 

54 

- 74 

1187301 

57 

- 36 

PART 

NO. 

LIST 

INDEX 

AND 

NO. 
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PREFACE 


Ports  for  the  following  Selectric  I/O  Printers  (keyboard  models)  are  illustrated  and  listed 
i in  this  catalog  . 

).  OP  Product,  Models  731,  735,775/MTST 

2.  1014 

3.  1415  and  7040/7044 

4.  Sabre 

5.  Stretch 

6.  1620  Model  II 

7.  765,  767 

8.  870 

9.  835/2740,  935/2741 

Separate  illustrations  and  listings  are  used  for  each  machine  mechanism,  e.g..  Carrier 
& Rocker,  Selection  Pusher  Assembly,  Covers,  etc.  In  some  cases,  more  than  one  illus- 
tration is  required  to  cover  one  mechanism. 

A complete  numeric  listing  of  all  parts  follows  the  illustrated  catalog  section.  The  list- 
ing is  made  in  part  number  sequence  and  contains  both  mechanism  codes  and  parts  refer- 
ence numbers  for  all  items.  Refer  to  the  Keyboardless  Parts  Catalog  for  Keyboardless 
machines. 

USE  OF  CATALOG 


CONTENTS 


The  Table  of  Contents  lists  page  numbers  for  all  machine  mechanisms.  Location  of  the 
mechanism  in  the  Contents,  for  which  a part  is  required,  will  provide  immediate  refer- 
ence to  the  correct  page . 

Parts  Which  Vary  Between  Models 

Parts  listings  identify  items  which  have  different  part  numbers  for  different  printer  models. 
A hypothetical  example  is  as  follows: 


Ref.  Part  No. 

Description 

40  XXXXX 

Contact  Asm  . , 1014 

40  XXXXX 

Contact  Asm .,  1415 

*40  XXXXX 

Contact  Asm . 

*This  indicates  that  all  models  cataloged,  other  than  1014  and  1415,  use  the 

part  number  shown  where 

a model  is  not  specified. 

Long  and  Short  Carriage  Parts 

Parts  which  differ  on  long  and  short  carriage  machines  (Series  731,  735,  765,  and  767 
I/O  Printers)  are  identified  in  either  the  listing  or  the  illustration. 

1 . U sting  - The  notations  (1 1 inch  or  1 1 inch  machine),  (15  inch  or  15  inch  ma- 

chines) , (765  or  765  MLC  printer)  and  (767  or  767  6400  printer)  are  used  to 
distinguish  parts  which  differ  on  these  models.  An  example  follows: 


Ref. 

Part  No. 

Description 

77 

XXXXXXX 

Link  - 1 1 inch 

77 

XXXXXXX 

Link  - 15  inch 

77 

XXXXXXX 

Link  - 765 

77 

XXXXXXX 

Link  -767 

n 


\ ✓ 


2.  Illustration  - Where  either  the  appearance  or  quantity  of  parts  differ  radically  be- 
tween corresponding  mechanisms  of  long  and  short  carriage  machines,  a separate  illus- 
tration may  be  used.  The  separate  illustration  is  enclosed  in  a bullseye  or  box  and 
identified  as  per  model . 


New  and  Old  Level  Parts 


New  and  old  level  parts  may  be  identified  in  either  the  listing  or  by  separate  illustration. 
Separate  drawings  are  used  in  some  cases  to  differentiate  between  new  and  old  style  parts. 
New  and  old  style  parts  appearing  under  the  same  reference  number  are  noted  as  being 
used  on  machines  above  or  below  an  indicated  serial  number. 


Ref. 

Part  No. 

Description 

15 

XXXXX 

Cam  - (above  404500*) 

15 

xxxxx 

Cam  - (below  404499*) 

*Serial  numbers  are  approximate. 
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PAGE  I 


REF 

P/N  SOURCE  DESCRIPTION 

i 

1164576 

SCREW 

2 

1159637 

WIRE  GROUND  3 WIRE 

3 

1928 

SCREW,  CLIP 

4 

1263006 

CLIP 

5 

1166082 

MOTOR  115V  60CY  AC 

5 

1166083 

MOTOR  220/ 230V 
50/60  CY 

6 

1132508 

RETAINER 

7 

8 

265195 

1124562 

SCREW, MOTOR  BRKT 
BRACKET, ASM  MOTOR 

9 

1073462 

SCREW  MOTOR  PULLEY 

10 

1159175 

PULLEY  60  CY 

10 

1159780 

PULLEY  50  CY 

14 

1159781 

INSULATOR  CAP 

16 

1159791 

USE  4 HFO 

CAPACITOR  4 MFD 

16 

CAP  TO  REPLACE  3 HFO 

16 

1107025 

CAP  2 MFO 

17 

1 1 24740 

SCREW, NYLON  2 WIRE 

17 

1117759 

SCREW  METAL  3 WIRE 

18 

1159779 

BRACKET 

18 

1159779 

BRACKET  635  935 

19 

1260156 

RUBBER  RING.  R&M 

40 

1134818 

MOTOR  110V  60CY 

ON  PRINTERS  WITH  TILT  UP  COVERS 

USE  REFERENCE 

135 

40 

1141325 

MOTOR, 230V  60CY  AC 

40 

1141327 

1141328 

MOTOR, 115V  50CY  AC 

40 

MOTOR  230V  50CY 

41 

1141077 

RUBBER  RING.SP  MTR 

42 

1100523 

SCREW,  CLUTCH  MTG 

<3 

1134741 

HUB,  MOTOR  CLUTCH 

44 

1035 

SPACER  NYLON  50CY 

44 

*1141504 

SPACER  NYLON  60CY 

45 

1128490 

SPRING  PAWL 

45 

1159132 

SPRING,  50CY 

46 

*1141923 

PAWL,  MOTOR 

46 

1159135 

PAWL,  50  CY 

47 

1073418 

RETAINER 

48 

*1159212 

PULLEY  MOTOR  60CY 

48 

1159537 

PULLEY  50  CY 

*T0  REPLACE 

ANY 

OF  THESE  BELOW 

SN  4077100 

OR  4387000 

ORDER  REF 

73. 

49 

103689 

RETAINER, MOTOR  PUL 

50 

1134822 

CLAMP  LINE  CORO 

51 

1164576 

SCREW 

52 

1134827 

CORD,  MOTOR  2 WIRE 

52 

1 164308 

CORD  2 WIRE  13  FT 

52 

1176778 

CORD  115V  835  935 

52 

1176734 

CORD  220V  50CY  835 
935 

52 

1 124744 

CORD,  MOTOR  3 WIRE 

52 

1 1 64309 

CORO  3 WIRE  13  FT 

52 

1176653 

CORO  230V  60CY  835 
935 

52 

1 141416 

CORD, MTR  230V  60CY 

52 

1076978 

CORD, MTR  ALL  50CY 

52 

□1135061 

CORD, SABRE  ONLY 

53 

38051 

NUT,  GROUND  WIRE 

54 

1127055 

WIRE, GROUND  3 WIRE 

55 

1132508 

RETAINER 

56 

1164577 

SCREW  MOTOR  BRKT 

57 

1134825 

BRACKET  LH  MTR  MTG 

58 

35665 

SCREW  MOTOR  BRKT 

59 

1134826 

BRACKET  RH  MTR  MTG 

60 

1124880 

KEYBUTTON,  GRAY 

60 

1 1 44940 

KEYBUTTON,  767 

61 

1124410 

LEVER, ON-OFF 

62 

1133520 

LINK,  ON-OFF 

63 

1070020 

CLEVIS 

64 

1073418 

RETAINER 

65 

1124811 

SWITCH 

65 

1135014 

SWITCH  4 WIRE 

65 

1135015 

SWITCH  4 WIRE 
WITHOUT  TAPER  PINS 

65 

1176895 

SWITCH  835  935 

67 

179743 

NUT,  SWITCH 

68 

1124812 

BELT,  DRIVE 

69 

1132028 

RETAINER  WIRE  TERM 

70 

1115061 

SOLDERLESS  CONNECT 

71 

1141503 

SPACER 

USE  END  SPACER 

ON  50CY,  USE  BOTH 

ON  60CY 

72 

1134829 

NUT, MTR  BRKT 

73 

1272045 

B/M  BR0N2E  PULLEY 

112 

1128787 

LEVER 

113 

1124281 

SPACER 

114 

38266 

SCREW 

115 

1104286 

WASHER 

116 

257186 

NUT 

□FOR  TWIST 

LOCK 

PLUG  W/0  CORD, 

ORDER  PN  624034 

117 

322065 

SCREW,  MTR  BRKT 

118 

35739 

SCREW,  MTR  BRKT 

119 

1159211 

INSERT,  MYLAR 

120 

M33649 

SPACER 

121 

1133713 

1144904 

SWITCH  PWR  ON 

122 

SWITCH  BRACKET 

123 

124 

1164579 

257187 

SCREW 

NUT 

125 

1145361 

438543 

SWITCH  PWR  OFF 

126 

SCREW 

127 

1144930 

COVER  POWER  SW 

128 

1 1 44905 
1073418 

PLATE  ACTUATING 

129 

C-CLIP 

130 

438554 

1272824 

SCREW 

135 

B/M  CAP  MOTOR  115V 
50/60CY  1/35  HP 

135 

1272655 

B/M  CAP  MOTOR  230V 
50/60CY  1/35  HP 

138 

1272458 

179743 

B/M  MOTOR  MTG 

150 

NUT,  SWITCH 

151 

1176895 

SWITCH 

152 

1176896 

INSULATOR  TUBING 

153 

1176897 

WIRE 

154 

1164577 

SCREW 

155 

1117759 

SCREW 

156 

1176899 

BRACKET  PWR  RELAY 

157 

5319912 

INSULATOR  PWR  RLY 

158 

317310 

TERMINAL  STRIP 

159 

1143227 

STRAP  CONNECTING 

160 

55726 

SCREW 

161 

1176910 

210683 

SHIELD  TERMINAL 

162 

:s 

SCREW 

SCREW 

SCREW 

210884 

210984 

1176898 

165 

SHI ELO  POWER  RELAY 

166 

1176892 

RELAY  POWER 

167 

<176891 

POWER  RELAY  ASSEM 

168 

1176516 

TERMINAL  BKT  ASSEM 

REF  P/N  SOURCE  DESCRIPTION 


CODE  901 

(6400  PRIMARY  PWNTER  ONUrt 

~ C0DE-50T 
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REF  P/N  SOURCE  DESCRIPTION 

1 257187  NUT,  TILT  PULLEY 

2 >123749  PULLEY,  TILT  RH 

3 1123750  BUSHING,  RH  TILT  P 

4 1124636  BRACKET,  RH  TILT  P 

5 38354  SCREW,  TILT  PULLEY 

5 38350  SCREW,  TILT  PULLEY 

USE  WITH  SNAP  IN  DUST  SHIELDS 

6 263680  WASHER,  RH  TILT  PU 

7 1124683  SCREW,  RH  TILT  PUL 

8 38350  SCREW, TILT  PULL  BK 

9 1123751  STUO,  RH  TILT  PULL 

10  11448t>9  TAPE  GEAR  TILT  767 

10  all 45387  TAPE  GEARLESS  767 

10  >134810  TAPE,  TILT  II  IN 

10  1134816  TAPE.  TILT  15  IN 

10  Ut 164314  TAPE  GEARLESS  1 1 1 N 

1 0 u 1 1 643 1 6 TAPE  GEARLESS  I SIN 

uGEARLESS  TAPE  MACHINES  BELOW 

APPROX  SN  4604800  8/M  1280498 
MUST  ALSO  BE  INSTALLED 

11  1164775  SCREW  TAPE  ANCHOR 

12  38051  NUT  STUO  TILT 

USED  BELOW  SN  4010000 

13  62031  WASHER, TILT  PUL  ST 

USED  WITH  REF  12 

14  1134878  STUO,  TIL T LINK 

15  1092125  RETAINER, TILT  ARM 

16  1123736  SHAFT,  TILT  ARM 

17  1133565  BRACKET, WEAR  COMPE 

19  38234  SCREW,  BRKT  MTG 

20  38214  NUT,  TILT  LINK 

21  340191  STUO,  TILT  LINK 

USED  BELOW  SN  4010000 

22  S6J13  WASHER, TILT  ARM  ST 

23  1090268  NUT,  TILT  PULLEY 

24  1132056  ARM,  ASM  TILT 

MOOIFIEO  USE  WITH  MODIFIED  PULLEY 
1123692  AND  STUO  1134964 

25  1123696  SPACER,  TILT  PULL 

USED  WITH  PN  1123695 

26  1123692  PULLEY,  LH  TILT 

MOOIFIEO  USE  WITH  STUO  1134964 

27  1123695  STUO,  TILT  PULLEY 

USED  BELOW  SN  4010000  WITH  REF  25 

27  1134964  STUD,  TILT  PULLEY 

35  37913  NUT,  ROTATE  PULL 

36  1144871  TAPE  ROTATE  767 

36  1134811  TAPE,  ROTATE  11  IN 

36  1134817  tape,  ROTATE  15  IN 

37  NOT  AVAILABLE  - ORDER  REF  51  & 53 

38  NOT  AVAILABLE  - OROER  REF  51  & 53 

39  1133569  STUO, WEAR  COMPENSA 

40  38051  NUT, WEAR  COMPENSAT 

41  62031  WASHER, WEAR  COMP 

42  1133566  LINK. WEAR  COMPENSA 

42  1134966  LINK, WEAR  COMPENSA 

USE  WITH  NEW  STYLE  ROTATE  LINK 
REF  135 

43  H32052  SCREW, WEAR  COMPENS 

44  1073418  RETAINER, WEAR  COMP 

45  1133568  ARM,  ASM  ECC  ROTAT 

46  1133662  SPRING, ECC  ROTATE 

47  1 133542  SPRING, Ml  DOLE  ROTA 

48  1133503  WEDGE, WEAR  COMP 

49  1123702  ECCENTRIC  STUD 

50  1123704  PULLEY,  LH  ROTATE 

51  1132051  ARM, ASM  COMPENSATO 

52  1133669  SPRING  11  IN 

52  1128087  SPRING  15  IN 

52  1128055  SPRING  767 

53  1133575  ARM,  ROTATE 

54  1144939  SPRING  COMP  767 

54  1141075  SPRING, COMP  ASSIST 

55  1164576  SCREW  DAMPENER 

11  INCH 

56  1128091  STOP, DAMPER 

15  IN 

57  1134973  SPRING,  OAMPENER 

USE  WITH  ROTATE  ARM  REF  37 

57  1141084  SPRING,  OAMPENER 

USE  WITH  ROTATE  ARM  REF  53 

58  1132100  STOP.DAMPR  SPG 

II  INCH 

59  1141926  SPRING  TILT  ARM 

60  >144666  ANCHOR  767 

61  1124157  SCREW  ANCHOR  767 

71  1133615  SCREW  ROTATE  LINK 

71  1164089  SCREW  ROTATE  LINK 

USED  WITH  HEAVY  LINK 

72  1127763  NUT  HEAVY  LINK 

72  37913  NUT  EARLY  LINK 

73  1092125  CLIP  C TILT  01 FF 

74  1134837  SPRING,  TILT  DIFF 

75  358174  SCREW  LATCH  GUIDE 

76  47987  NUT,  LATCH  GUIDE 

77  1128556  GUIDE  SEt  BAIL 

78  1128553  PLATE  ASM  SELECTN 

USED  ON  MACHINES  WITH  REF  93 

78  1166001  PLATE  ASM 

USED  ON  MACHINES  WITH  REF  173 

79  1144796  LINK  767 

79  *1134879  LINK.  TILT  II  INCH 

79  *1134877  LINK,  TILT  15  INCH 

*T0  INSTALL  ON  MACHINES  BELOW 

4010000,  USE  REF  80  IN  FRONT  OF 
LINK  AND  USE  STUO  REF  14  TO 
ATTACH  LINK  TO  TILT  ARM. 

80  505071  SPACER,  TILT  LINK 

81  1073418  CLIP  C TILT  STUO 

82  1124821  SHIM  DIFF  BRACKET 

83  1090622  WASHER 

USED  WITH  OLO  STYLE  TILT  LINK 

84  1856  SCREW  LAT  GUIOE 

85  1138462  NUT,  DIFF  BRACK  ST 

86  1135031  BRACKET  GUIDE 

87  45638  WASHER,  GUIDE  BRKT 

88  1164578  SCREW  SEL  BKT  MTG 

89  M64580  SCREW  SEL  BKT  MTG 

90  1128557  STUO, SPRING  ANCHOR 

91  1128580  SPRING,  LATCH 

92  438541  SCREW  CLAMP  MTG 

93  1128558  ARM,  CHECK  LATCH 

94  110956  SPRING,  CHECK  LAT. 

95  257187  NUT,  OIFF  BRACK  ST 

96  358509  WASHER,  LOCK 

97  47987  NUT,  CLAMP  MTG  SCR 

98  1135826  NUT,  FIVE  UNIT  STO 

99  1128555  STUO,  NEG  LATCH 


CHARACTER  SELECTION 


TILT  PULLEYS 


NEW  STYLE 


OLO  STYLE 


ROTATE  PULLETS 


CHARACTER  SELECTION 


EARLY  OESIGN  LINK 


CODE  902 

MOO  PWMARY  PRINTER  ONLY) 


CODE- 502 


REF  P/N  SOURCE  DESCRIPTION 

1 1117759  SCREW,  8AIL  PLATE 

2 1135097  PLATC,  BAIL  LH 

3 1132150  SCREW,  OAHPER 

4 1134784  SPACER,  DAMPER 

5 219633  CLIP,  C DAMPER 

6 1123961  BAIL,  SELECTION 

7 1100523  SCREW,  GEAR  FILTER 

8 1128095  GEAR,  FILTER  SHAFT 

9 322550  SCREW,  FILTER  SHFT 

USE  ON  MACHINES  BELOW  4074800 

9 1141180  SCREW,  FILTER  SHFT 

10  1141181  SPACER, FILTER  SHFT 

USED  ON  MACHINE  ABOVE  4074800 

11  1123677  BEARING,  FILTER  SH 

11  *1141663  BEARING 

12  *1141646  SHAFT  FILTER 

♦USED  WITH  IMP  CONTROL  C&R 

12  1123681  SHAFT,  FILTER 

USED  ON  MACHINE  BELOW  4064000 

12  1138810  SHAFT,  FILTER 

13  1070020  CLEVIS,  CK  LINK 

14  1128573  LINK,  CK  LATCH  ITP 

15  1071691  SPRING,  LATCH  LINK 

16  1133586  LINK,  NEG  5 LATCH 

16  1135168  LINK,  LATCH 

17  1070020  CLEVIS, PIN  LATCH  L 

18  1128636  STOP  LATCH  INTP 

19  1123775  BRACKET,  SPRING 

20  38350  SCREW,  STOP  MTG 

21  1 1 33O70  SPRING,  INTERPOSER 

22  1134768  DAMPER,  CYCLE  BAIL 

23  1123556  BAIL  CYCLE  CLUTCH 

24  1134831  SPRING,  DAMPER 

25  1128866  PLATE,  BAIL  RH 

26  1132149  SCREW,  BAIL  PLATE 

27  1135096  BAIL,  CHECK 

27  REFERENCE  ONLY  USE  PN  1135096 
AND  1135097 

28  1133579  STOP,  INTPOSER  BAI 

29  1128868  PLATE  BL  LH  EARLY 

30  1123792  INTERPOSER,  POS  1 

31  1128873  INTERPOSER,  CK  LAT 

32  46831  SPRING  CK  LAT  INTp 

33  1123791  I NTERPOSER,  POS  3 

34  1123789  INTERPOSER,  POS  4 

35  1123787  INTERPOSER,  POS  5 

36  1123788  INTERPOSER,  POS  6 

37  1123790  INTERPOSER,  POS  7 

38  251989  CLIP  C,  REST  CAM 

39  1138391  ROLLER  REST  CAM 

40  1138390  STUD, RESTORING  CAM 

41  1132211  WASHER, REST  CAM  ST 

42  1135124  BRACKET  CC  LATCH 

43  37913  NUT,  REST  CAM  STUD 

44  1073418  CUP  C LATCH  LINK 

45  Dll  35130  SCREW,  PIVOT 

46  U1090343  SPRING,  LAT.  LEVER 

47  01117759  SCREW,  BRACKET  MTG 

48  01144376  SPRING,  CC  LATCH 

49  Ol 1 351 27  ANCHOR,  SPRING 

50  01135130  SCREW,  PIVOT 

51  01135129  LEVER,  LATCH 

52  u 1000223  LINK,  CC  TRIP 

53  O1070020  CLEVIS  PIN  SMALL 

EOR  LATE  STYLE  REF  52  AND  53  SEE 
COOE  507 

5401135125  BRACKCr  CC  TRIP 

55  O 257187  NUT,  BRACKET  MTG 

56  ul 135128  STOP,  LATCH 

57  o 265195  SCREW,  STOP  MTG 

58  O 43373  SPRING  TRIP  LEVER 

59  O 37913  NUT,  BRACKET  MTG 

60  338238  SCREW  BRACKET  MTG 

61  01138384  RETAINER,  INT  BAIL 

62  01128598  SPACER,  TRIP  BRKT 

63  NOT  AVAILABLE  USE  REF  126 

O0N  MACHINES  WITH  OLD  STYLE  CYCLE 
CLUTCH  TRIP  MECHANISM  ASSEMBLY 
1135162  MUST  BE  USED  TO  MAKE  THE 
CONVERSION. 

64  1132240  BAIL  1NTERLK  11  IN 

64  1128186  BAIL  INTERLK  15  IN 

64  1144872  BAIL  INTERLK  767 

65  2650  SCREW  INTERLOCK 

66  1134812  LEVER  INTERLOCK 

67  1134813  SPRING,  PAWL  INTLK 

68  1123827  SPRING,  LATCH  PAWL 

69  1128632  PAWL  AND  LINK  ASM 

70  1138369  SCREW,  BAIL  PLATE 

70  265195  SCREW  REAR  ONLY 

USED  ON  MACHINES  ABOVE  SN  4602140 

71  1132241  PAWL,  INTERLOCK 

71  1164601  PAWL  INTERLOCK 

ABOVE  SN  4620276 

72  236550  SCREW  BAIL  PLATE 

73  1134867  SPACER,  INTERLOCK 

74  37913  NUT,  SCREW  BAIL  PL 

75  45639  WASHER,  BAIL  PLATE 

76  1134767  STOP,  CYCLE  BAIL 

77  1132242  PLATE,  INTLK  BAIL 

77  1132242  PLATE  INTLK  BAIL 

ABOVE  SN  4620276 

78  1073418  CLIP  C 

USED  ON  MACHINES  BELOW  4009650 

79  1138368  SCREW,  LATCH  BRKT 

80  1164576  SCREW, BAIL  BRACKET 

81  1127733  SCREW,BAIL  BRACKET 

82  *1123687  BRACKET  ASM  BAIL 

83  1090343  SPRING,  RESTORING 

84  *1141129  PLATE,  BAIL 

♦MACHINES  BELOW  4020950  REQUIRE 

REPLACEMENT  REF  82,  84  AND  BAIL 
SHAFT  1159898  IF  82  OR  84  »S 
REPLACEO 

85  219633  CLIP  C 

86  1127791  BRACKET,  CY  LATCH 

87  1128633  LATCH  CYCLE  CLUTCH 

88  1123688  SHAFT,  CYCLE  LATCH 

89  219633  CLIP  C LATCH  SHAFT 

90  37913  NUT,  RESTORING  SCR 

91  219633  CUP  C RESTORING 

92  1127787  FOLLOWER  LATCH 

93  t 127790  LEVER,  LATCH  REST 

94  1164582  SCREW,  LATCH  REST 

95  1073418  CLIP  C LATCH  LINK 

96  1134887  KEEPER  ASM 

97  1135493  BRACKET  CY  CL  KEEP 

98  1164582  SCREW,  PWL  STP  MTG 

99  1132154  BRACKET,  SPRING 

USED  ON  MACHINES  BELOW  4006600 


KEYBOARD  SELECTION 


29  EARLY  STYLE 


NEW  style  INTERPOSERS  a BRACKET 


KEYBOARD  SELECT/ON 


EARLY  STYLE 


CODE— 903 

(6400  PRIMARY  PRINTER  ONLY) 


REF  PI  N SOURCE  DESCRIPTION 

200mt  1 34967  PLATE  ASH  I NT  GUI 

20)1X11  132186  TUBE  COMPENSATOR 

202ml  1 34981  SPACER  COMP  TUBE 

203ml  134980  CLAMP,  COMP  TUBE 

204m  438558  SCREW,  TUBE  CLAMP 

205m  1 134990  PLATE,  BALL  ADJ 

206m  257958  SCREW,  AOJ  PLATE 

207mll 35495  SUPPORT,  FULCRUM 

208  1124430  SPRING, LATCH  INT 

209  1 1 24433  PLATE, INT  SPRING 

210  1128382  SCREW, LATCH  SPRING 

211  1134986  SCREW, SUPPORT  MTG 

212  1128382  SCREW, LATCH  SPRING 

213  1124732  SCREW, SUPPORT  RH 

213  1132102  SCREW. SUPPORT  LH 

214  1134820  STOP, COMB  BALL 

215  1134821  SPACER,  BALL  STOP 

216  1124682  BALL  COMPENSATOR 

217  1164580  SCREW,  BALL  STOP 

218  438550  SCREW, COMP  TG 

219  1133614  COMPENSATOR  ASM 

220  1133649  SPACER  COMP 

221  1123956  SUPPORT, FULCRUM 

222  1124430  SPRING  LATCH  INT 

223  1124433  PLATE  INT  SPRING 

224ml  164583  SCREW  COMP  MTG 

225 m 38214  NUT  TUBE  CLAMP 

226ml  164583  SCREW  BALL  AOJ  PLA 

2 27tE  1134991  TUBE, BALL  AOJ  RH 

227ml  134992  TUBE, BALL  ADJ  LH 

228m1l4l157  PLUNGER,  RH  BALL 

228ml  141168  PLUNGER,  LH  BALL 

clip ARTS  USED  WITH  NEW  STYLE 

SELECTOR  COMPENSATOR  ABVE  4013400 

229  1164579  SCREW,  GUIDE  INTER 

230  1117759  SCREW,  GUIDE  INTER 

231  1132191  GUIOE  COMB  INTER 

232  1164576  SCREW,  SUPPORT  MTG 

233  1124411  SCREW,  KYL  GO  MTG 

234  1164576  SCREW  GUIDE  COMB 

235  1128293  DOWNSTOP.KYL 

236  1133647  SPRING,  KEYLEV  LH 

236  1176871  SPRING  LH  835  935 

237  1133682  COMB.  KEYLEVER  LH 

237  1176922  COMB  LH  835  935 

238  1133679  PLATE,  KYL  SPRING 

239  1164579  SCREW,  SPRING  MTG 

240  1164576  SCREW,  GUIDE  COMB 

241  1133654  SPRING,  KEYLEV  RH 

242  1133683  COMB,  KEYLEVER  RH 

243  264641  CUP  C FULCRUM 

244  1132166  ROO,  KYL  FULCRUM 

245  1132165  SPRING  PAWL 

246  1141266  SPRING  ROW  1 & 2 

246  1141267  SPRING,  ROW  3 & 4 

247  1138900  INTERPOSER,  SEL 

USE  WITH  SHORT  PAWL  KYLVR.  ALSO 
ORDER  APPROPRIATE  SPRING  REF  246 
REMOVE  UNOESIRED  PROJECTIONS  ON 
INTERPOSERS 

247  1128409  INTERPOSER,  SEL 

USE  WITH  LONG  PAWL  KEYLEVER. 

248  1123963  ROO,  FULCRUM 

249  1092125  CLIP,  C FULCRUM 

250**1 1 23950  KEYLEVER  ASM,  4TH 

250U*1 1 34892  KEYLEVER  ASM,  4TH 

25»**1 123949  KEYLEVER  ASM,  3RD 

2510*1134893  KEYLEVER  ASM,  3RD 

252**1123948  KEYLEVER  ASM,  2ND 

2520*1134894  KEYLEVER  ASM,  2ND 

253**1 123947  KEYLEVER  ASM,  1ST 

253u*1 134895  KEYLEVER  ASM.  1ST 

**SHORT  PAWL,  USEO  ON  II  IN  BtLOW 
4013400  AND  ABOVE  4037900. 
o*LONG  PAWL , USEO  ON  11  IN  BETWEEN 
♦013400  AND  4037900 

254  1128895  SUPPORT  GUIDE  COMB 

255  1133633  STOP  KEYLEVER 

256  1123968  COMB  KEYLEVER  GO 

256  1176845  C0«  GUIDE  835-935 

270  1133637  INSULATION  KYBOARD 

280  KFYBUTTONS  - SEE  CHART 

300  1123969  SUPPORT  GUIOE  COMB 

300  1176858  SUPPORT  GC  835  935 

301  1141666  BRACKET  VANE  MTG 

302  56722  WASHER 

303  1117759  SCREW, VANE  MTG  BKT 

304  219633  RETAINER 

305  1141894  RETAINER  BRGN  LH 

306  1164577  SCREW 

307  1141646  SHAFT  FILTER  O' 

308  1128144  SPACER  FILTER  SHFT 

309  1141663  BEARING 

310  1141642  SHIELD  LH  It  IN 

310  1141649  SMIELO  LH  15  IN 

311  1141761  CLIP  CABLE  CENTER 

312  1141643  SHIELO  RH  II  IN 

312  *1159867  SHIELD  RH  II  IN 

312  1141645  SHIELD  RH  15  IN 

312  *1159936  SHIELD  RH  15  IN 

•USED  WITH  PERMISSIVE  MAKE  CONT 

313  1141763  CABLE  II  IN 

313  1141765  CABLE  15  IN 

314  1141663  BEARING 

315  257957  SCREW 

316  1141655  CAM  LOW  VEL  SHIFT 

317  M64578  SCREW 

318  1141782  CAM  SHIFT  INTL 

319  47987  NUT 

320  358509  LOCKWASHCR 

321  1141005  CLAMP  CABLE 

322  1141651  BRACKET  CABLE  ANCH 

322  1164394  BKT  CABLE  ANCH  731 

323  170215  SCREW 

324  1141771  SCREW  CABLE  ANCHOR 

325  1115735  SCREW  FOLLOW  STOP 

326  1141890  WASHER 

327  1141780  FOLLOWER  LOW  VEL 

328  1073418  RETAINER 

329  1 1 41652  STOP  CAM  FOL  AOJ 

330  1071687  SPRING  LOW  VEL  LAT 

333  1141650  SPRING  LOW  VEL  FOL 

334  1070020  CLEVIS 

335  1141647  LINK  LOW  VEL 

336  38566  SCREW 

337  1141835  BELLCRANK  LOW  VEL 

338  602229  NUT 

339  H418  36  VANE  LOW  VEL 

339  1176868  VANE  NP  835  935 

340  1164578  SCREW 

341  1128967  PLATE  PIVOT 

342  1117759  SCREW  MTG 

343  438549  SCREW 

344  1160777  OIOOE 


REF  PIN  SOURCE  DESCRIPTION 

345  317767  8L0CK  TERMINAL 

346  317766  INSULATOR  TERMINAL 

347  1159893  BRACKET  MTG 

348  1159894  MAGNET  ASSE1CLY 

349  1159891  LATCH  LOW  VEL 

350  1090630  WASHER 

351  1164578  SCREW 

352  1127785  SCREW 

353  355341  WASHER 

354  1128966  BACKSTOP  ARMATURE 

355  1128965  RESIDUAL  ARMATURE 

356  1128969  ARMATURE 

357  264641  RETAINER 

358  1128964  MAGNET  ASM 

359  1141860  SCREW,  SET 

360  1141861  PLUNGER 

361  1159650  BRACKET  LOW  VEL 

362  38346  SCREW  BRKT  MTG 

363  1073863  SPRING 

364  1272709  B/M  LOW  VEL  BLCRNK 

365  1164652  SPACER 


KEYBOARD  SELECTION 


EARLY  STYLE 
223 

2“ 


270- KEYBOARD  INSULATION 


(DUAL  IMPRESSION)  KEYBOARD  SELECTION 


(6400  PRIMARY  PRINTER  ONOfl 


REF  P/N  SOURCE  DESCRIPTION 

380  REFERENCE  ONLY  SEE  COOE  531 

38)  1176839  LIGHT  BLANK  WHITE 

381  1176837  LIGHT  BLANK  YELLOW 

381  1176838  LIGHT  BLANK  RED 

381  1176836  LIGHT  LETTER  S 

381  1176835  LIGHT  LETTER  T 

381  1176836  LIGHT  LETTER  R 

382  1176928  LIGHT  DUMMY 

383  1176832  SUPPORT  RH  REAR 

386  1117759  SCREW  SUP  MTG 

386  1176925  RECEPTACLE  LIGHT 

387  1176830  BRACKET  SW  RH 

388  638566  SCREW  SW  BRKT  MTG 

389  179763  NUT  SWITCH 

390  1176939  SWITCH  COM-LOCAL 

391  1176816  BUTTON  BIO 

392  1176815  8UTT0N  RST 

393  1176816  BUTTON  DIAL  DISC 

396  1176926  INSULATOR  3 POS  SW 

395  1176861  SWITCH  3 POS 

396  1070020  CLEVIS 

397  1133520  LINK  COM-LOCAL 

398  1123520  KEYLEVER  COM-LOCAL 

399  638566  SCREW  SW  BRKT  MTG 

600  1073618  RETAINER 

601  1176826  KEYBUTTON  COM-LCL 

6p:  1176866  SPACER  KEYBUTTON 

6u3  1176831  SUPPORT  RH  FRONT 

606  1117759  SCREW  SUP  MTG 

605  638566  SCREW  SW  MTG 


REF  P/N  SOURCE  DESCRIPTION 


(•98  CONTROL  BUTTONS  8 USHTS)  KEYBOARD  SELECTION 


610  1176823  KEYBUTTON  EOT 

611  1176813  KEYBUTTON  BLANK 

612  1176821  KEYBUTTON  EOB 

613  1176829  SUPPORT  LH  REAR 

616  1117759  SCREW  SUP  MTG 

615  REFERENCE  ONLY  SEE  COOE  531 

616  1176927  INSULATOR  6 POS  SW 

617  638566  SCREW  SW  MTG 

618  1119359  SWITCH  6 POS 

619  1117759  SCREW  SUP  MTG 

620  1176828  SUPPORT  LH  FRONT 

621  638566  SCREW  OEAO  KY  BRKT 

622  1166916  BRACKET  DEAD  KEY 


• (•»»  CONTROL  ■UTTONt  • LIOMTfl  KEYBOARD  SELECTION 


(6400  PRIMARY  PRINTER  ONLY) 


PAGE  6 

KEYBUTTONS 


X. 


REF  290,  ALPHA-NUMERIC  KEYBUTTONS 


NOTE:  DETERMINE  KEYBOARD  POSITION  FOR  WHICH  KEYBUTTON  IS  REQUIRED  (SEE  KEYBOARD  DRAWING,  THIS  PAGE).  LOCATE  KEYBUTTCN  PART  NUMBER  BY  MODEL 

AND  TYPE  HEAD  CODE.  THE  TYPE  HEAD  COOE  IS  LOCATED  ON  TOP  OF  THE  HEAD,  UNDER  THE  CLIP  SPRING 


MODEL 
head;  COOE 

1 Kotokono 

as6 

835-935 

835-935 

835-93 

835-935 

935 

935 

870 

American 
.Ait1  ins* 

Pella 

Porto  mac 

Caiflfi 

Porta  mo  c 
Rciervotion 

963 

947-948 

938-939 

942-943 

940-941 

010-015 

019 

924-929 

910 

905 

905 

905 

0 

1158330 

1158433 

1124734 

1158433 

1178336 

1178336 

1133422 

1133422 

1133262 

— 

1133404 

— 

1 133404 

1158201 

1158200 

» 

1158342 

1124956 

1 124956 

1124956 

1124956 

1124956 

1124956 

1124956 

1133274 

1124956 

1124956 

1133274 

1133274 

2 

1 158353 

IJ276II 

1127611 

1 12761 T 

1 1276)1 

I 12761 1 

1127611 

1127611 

1133285 

1127611 

1 127611 

1 133981 

1133081 

3 

1158331 

1133905 

1124897 

1178321 

1178322 

1 178321 

1124897 

1124897 

1133263 

1133405 

1133405 

1133968 

1133968 

4 

1158364 

H2766I 

1 127661 

1 127661 

1127661 

1 127661 

1127661 

1 127661 

1133296 

1127661 

1 127661 

1133296 

1133987 

5 

1158343 

1124957 

1124957 

1124957 

1124957 

1124957 

1124957 

1124957 

1133328 

1124957 

1124957 

1133328 

1133328 

K 

6 

1158354 

1 127612 

1 127612 

1127612 

1)27612 

1 127612 

1127612 

1 127612 

1133286 

1 127612 

1 127612 

1133286 

1133286 

E 

7 

1158332 

1158435 

1124898 

1158435 

1158435 

1158435 

1124898 

1124898 

1133264 

1133406 

1 158209 

1158202 

1133969 

a 

1158365 

1127662 

1127662 

1127662 

1127662 

1127662 

1127662 

1127662 

1133342 

1127662 

1127662 

1 133988 

1133988 

9 

1158344 

1124958 

1124958 

1124958 

1124958 

1124958 

1124958 

1124958 

1133329 

1124958 

1124958 

1133329 

1 133329 

B 

10 

1158355 

1127613 

1127613 

1127613 

1 127613 

1127613 

1127613 

1127613 

1133335 

1 127413 

1 127613 

1133982 

1133982 

0 

l> 

1158333 

1 133265 

1)2*899 

1)33265 

1178323 

1178323 

1124899 

1178323 

1133425 

1133407 

II 582 10 

1133970 

1133970 

12 

1158366 

1127663 

1127663 

1127663 

1127663 

1127663 

1127663 

1127663 

1133298 

1127663 

1127663 

1133298 

1133989 

13 

1158345 

1124959 

1124959 

1124959 

1124959 

1124959 

1124959 

1124959 

1133277 

1124959 

1124959 

1133979 

1133979 

R 

14 

1 158356 

1 127614 

1127614 

1 1276U 

? 127614 

1 127614 

1127614 

1 127614 

1133336 

1127614 

1 127614 

1133983 

1133983 

0 

15 

1158334 

1124900 

1124900 

1124900 

1170324 

1124900 

1124900 

1124900 

1 T33426 

1133408 

1 133408 

1133971 

1133971 

16 

1158367 

1127664 

1127664 

1127664 

1127664 

1127664 

1127664 

1127664 

1133343 

1127664 

1127664 

1133343 

1133343 

17 

1158346 

1124960 

1124960 

1124960 

1124960 

1124960 

1124960 

1124960 

1133278 

1124960 

1124960 

1133278 

1133278 

p 

If 

1 158357 

II 27615 

1127615 

1)276)5 

1)27615 

) 1276)5 

1127615 

1 127615 

1133337 

1127615 

1127615 

1 133337 

1133337 

0 

19 

1158335 

1158436 

1 124901 

1158436 

1178325 

1178325 

1124901 

1 124901 

1133427 

1133409 

1133409 

1158203 

1133972 

20 

1158368 

1127665 

1127665 

1127665 

1127665 

1127665 

1127665 

1127665 

1 133300 

1127665 

1127665 

1133300 

1133300 

21 

1153347 

1124961 

1 124961 

1124961 

1 124961 

1 124961 

1 124961 

1124961 

1133279 

1124961 

1 124961 

1133279 

1133279 

1 

n 

1158358 

1127616 

1127616 

11276)6 

1127616 

1 127616 

1127616 

1 127616 

1133290 

1127616 

1 1276*6 

1 133984 

1133984 

T 

23 

1158336 

1133268 

1124902 

1158437 

1158437 

1)58437 

1124902 

1124902 

1 133428 

1133410 

1133410 

1158204 

1133973 

24 

1158369 

1127666 

1127666 

1127666 

1127666 

1127666 

1127666 

1127666 

1 133344 

1127666 

1127666 

1133344 

1133344 

25 

If 58348 

1 124962 

1124962 

1124962 

1 124962 

1124962 

1124962 

1 124962 

) 133437 

1 124962 

1 124962 

1133437 

1133437 

0 

26 

1158359 

1 127617 

1127617 

1127617 

1 127617 

11276)7 

1127617 

1127617 

1133291 

1127617 

1127617 

1 133291 

1 133291 

N 

27 

1158337 

1124903 

1124903 

1124903 

1124903 

1124903 

1124903 

1124903 

1133269 

1133411 

1 158211 

1158205 

1133974 

s 

2B 

1158370 

1 127667 

1127667 

1 127667 

II 2^667 

1127667 

1 127667 

1127667 

1133448 

1127667 

1127667 

1133448 

1133448 

29 

1158349 

1124963 

1124963 

1124963 

112*963 

1 124963 

1124963 

1124963 

1133281 

1124963 

1124963 

1133281 

1 133281 

30 

1158360 

1 127618 

1127618 

1127618 

1 127619 

1 127618 

1 177618 

1 127618 

1133292 

1127618 

1 127618 

1133985 

1133985 

31 

1158338 

1124904 

1124904 

1124904 

1133008 

1133008 

1124904 

1124904 

1)33270 

1133412 

1 133412 

1158206 

1133975 

32 

1 158371 

1127668 

1127668 

1127668 

1127668 

1127668 

1127668 

1127668 

113391 5 

1)33419 

) 1582)3 

) 133990 

1)33990 

33 

1158350 

1124964 

1124964 

1124964 

112*96* 

1124964 

1124964 

• 1124964 

1133439 

1124964 

1 124964 

1133439 

1133439 

34 

1 158361 

1127619 

1127619 

1 127619 

1 127619 

1127619 

1 127619 

1127619 

1133293 

1127619 

1127619 

1133293 

1133293 

35 

1158339 

1124905 

1124905 

1124905 

1133009 

1133009 

1124905 

1158065 

1158117 

1 133413 

1 133413 

1158208 

1 133976 

36 

1158372 

1158759 

1 127669 

1127669 

1127669 

1127669 

1127669 

1127669 

1158328 

1133420 

1133420 

1133304 

1133304 

37 

1 158351 

1124965 

1124965 

1124965 

1124965 

1124965 

1124965 

1124965 

1 133333 

1124965 

1124965 

1133980 

1 133980 

38 

1 158362 

1158439 

1 127620 

1158439 

1158439 

1158439 

1127620 

1127620 

1158326 

1133417 

1 158212 

1133295 

1)33986 

39 

1 178230 

1124906 

1124906 

1124906 

1178326 

1178326 

1124906 

1124906 

1 1 38323 

1133414 

1133414 

1 158207 

1)334)4 

40 

1 178231 

M27670 

1 127670 

1127670 

1127670 

1127670 

1 127670 

1127670 

1158329 

1133421 

1 133421 

1 133991 

1133991 

41 

1158352 

1158756 

1124966 

1158756 

1178329 

1178328 

1124966 

1124966 

1158325 

1133416 

1133031 

1133031 

1 133031 

42 

1158363 

1158757 

1127671 

1158440 

1178331 

1178330 

1127671 

1127671 

1158327 

1133497 

1133033 

1 133033 

1133033 

43 

1158341 

1133911 

1124907 

1 13391 1 

1178327 

1158584 

1 124907 

1 124907 

1158324 

1133415 

1133415 

1 133977 

1133977 

' 
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930GCU 
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639€€ll 

C069311 

a 

3193311 

839CCII 

090C€ll 

3193311 

319/3U 

319/311 

l 63C€ l l 
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3193311 

3193311 

I63CCU 

3193311 

93 
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9/9CCII 

3969311 

3969311 

39693 l l 

3969311 

083CCU 

5T8CCU 

3969311 

3969311 
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3969311 

S3 

S 

999/3 1 1 

99CCC1 1 

999/311 

999/311 

999/311 

9993311 

I0C€C11 

toeccu 

9993311 
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99CCCII 

9993311 

93 

0 

606€fl 1 
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919/311 
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9193311 
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C99t€ll 

9193311 

33 

196931 l 
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1969311 

1969311 

1969311 
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633TC 1 1 

1969311 

1969311 

9€9€€ll 

1969311 

13 

599/311 
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599/3U 

5993311 
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5993311 

5993311 
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03 
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519/311 
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683€€ 1 l 

683TC l l 

5193311 
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838CC l l 

519331 1 
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0969311 

833T€II 

0969311 
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09693 1 l 

09693 1 1 
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0969311 
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833CCII 

0969311 
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V 
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993€€ll 

0C8CC11 

C30C€  1 1 

C30CC1 1 

939CCU 

0069311 
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9193311 
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9CCCCU 
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91 

A 

65693 1 1 
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6569311 
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333TCU 

333CC 1 1 
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656931 l 

5t9€Cll 
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Cl 
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593€Cll 

593€€ll 

330CCU 

330CC 1 l 

539CCII 

6689311 

II 

)j 

€1933 11 

5CCCC 1 1 

950C€ 1 1 

€19/311 

€19/311 

€19331 1 

Z83€€ 1 1 

9€8C€  1 1 

€193311 

€19331 l 

SCCtCIl 

€193311 

Cl 

8569311 

63CCCII 

350C€ 1 l 

8569311 

85693 1 1 

8569311 

9/3€€  1 1 

9€8C€ll 

8569311 

8569311 

63CCC11 

8569311 

6 

399/3 1 1 

39CCCII 

399/311 

399/311 

3993311 

3993311 

Z63TCI l 

6€8CC  1 1 

3993311 

3993311 

399CCU 

379/311 

8 

906f€l 1 

loeccu 

390C€ 1 1 

300C€ 1 1 

909CCII 

909€€ll 

993€€ll 

993CC11 

1 30CC 1 1 

I30CCII 

993CCI 1 

868931. 

3 

3 1933 II 

983€C11 

319/311 

319/311 

3193311 

3193311 

983€C  1 1 

983€€  1 1 

3193311 

319331 1 

983ECU 

3193311 

9 

3569311 

83C€€ 1 1 

3569311 

Z5693II 

35693 II 

3569311 

533CCU 

CC8CCII 

3569311 

35693 U 

83CCCU 

3569311 

5 

199/311 

963T€ 1 l 

199/311 

199/311 

199/311 

199/311 

963€€ 1 1 

8€8C€  ( 1 

199331 1 

1993311 

999CCII 

199331 1 

9 

506f€  1 1 

566C€  1 1 

190C€U 

IOOCCII 

509CCII 

509CCU 

€93CC l 1 

€93CCIl 

030C€ 1 1 

030CCU 

C93CCU 

3689311 

C 

119/311 

583€Cll 

550C€ll 

119/311 

1 19/311 

l 193311 

583€C l 1 

583TCII 

1193311 

11933 II 

583ECII 

l 19331 l 

3 

9569311 

9/3CC 1 1 

9569311 

9569311 

9569311 

9569311 

933TCII 

933CCII 

9569311 

9569311 
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PAGE  7 


KEYBUTTONS 


NOTE:  NUMBERS  INSIDE  KEYBUTTON  OUTLINE  ARE  KEYBOARD  POSITIONS 


REF  280  , ALPHA-NUMERIC  KEYBUTTONS 


NOTE:  DETERMINE  KEYBOARD  POSITION  FOR  WHICH  KEYBUTTON  IS  REQUIRED  (SEE  KEYBOARD  DRAWING,  THIS  PAGE).  LOCATE  KEYBUTTON  PART  NUMBER  BY  MODEL 

AND  TYPE  HEAD  COOE.  THE  TYPE  HEAD  CODE  IS  LOCATED  ON  TOP  OF  THE  HEAD,  UNDER  THE  CLIP  SPRING 


MOBB 

_ _Il 

1014 

1014 

1415 

1415 

SABRE 

SABRE 

STRETCH 

STRETCH 

1620 

ET  767 

HEAD 

CODE 

CORR050 

BCD  908 

904 

916  FAA 

913/914 

903 

910  AA 

905 

902  AEC 

901  ECS 

907 

912 

0 

1124096 

II 33262 

113X19 

1 133019 

1133262 

1133262 

1133404 

1133404 

1)33000 

1)3X40 

1)33483 

1 124734 

1 

1124956 

1133434 

1124956 

1124956 

1133274 

1133274 

1124956 

1124956 

1124956 

1124956 

1133274 

1 1 24956 

2 

1127611 

1133285 

1127611 

1127611 

1 1 33285 

1 1 33285 

1127611 

1127611 

1127611 

1 1 3X55 

1 1 33285 

1 127611 

3 

1124097 

1133263 

1 1 3X20 

1 1 3X20 

1133263 

1 1 33263 

1133405 

1133405 

1133001 

113X41 

1133995 

1133905 

4 

1127661 

1133446 

1127661 

1127661 

1 1 33838 

1 1 33296 

1127661 

1127661 

1127661 

1127661 

1 1 33296 

1127661 

5 

1124957 

1133328 

1124957 

1124957 

1133833 

1 1 33275 

1124957 

1124957 

1124957 

1124957 

1 1 33328 

1)24957 

6 

1127612 

1133286 

1127612 

1127612 

1133286 

1133286 

1127612 

1127612 

1)27612 

1127612 

1133286 

1127612 

7 

1124898 

1133264 

113X21 

113X21 

1133264 

1 1 33264 

1133406 

1133406 

1133002 

113X42 

1133801 

1133906 

8 

1127662 

1133447 

1127662 

1127662 

1133839 

1133297 

1127662 

1127662 

1127662 

1127662 

1133342 

1127662 

9 

1124958 

1133329 

1124958 

1124958 

1133834 

1I3J276 

1124958 

1124958 

1124958 

1 1 3X52 

1133329 

1124958 

10 

1127613 

1133335 

1127613 

1127613 

1133836 

1 1 33287 

1127613 

1127613 

1127613 

1)3X56 

1 1 33335 

1127613 

K 

II 

1124899 

1133425 

1 1 3X22 

1 1 3X22 

1133265 

1133265 

1133407 

1133499 

1133003 

1 1 3X43 

1133472 

1133069 

£ 

12 

1127663 

1133298 

1127663 

1 1 27663 

1133298 

1133298 

1127663 

1127663 

1127663 

1133063 

l 1 33298 

1127663 

13 

1124959 

1133435 

1124959 

1 1 24959 

1133277 

1133277 

1124959 

1124959 

1124959 

1124959 

1133277 

1124959 

U 

1127614 

1133336 

1127614 

1127614 

1133288 

1133288 

1127614 

1127614 

1127614 

113X57 

1133336 

1127614 

6 

IS 

1124900 

1133426 

1 1 3X23 

1 1 3X23 

1 1 338X 

1133266 

1133408 

1)33408 

1133004 

1 1 3X44 

1 1 33322 

1133907 

0 

16 

1127664 

1 1 33343 

1127664 

1 1 27664 

113X40 

1133299 

1127664 

1127664 

1127664 

1 1 27664 

1 1 33343 

1127664 

A 

17 

1124960 

1133278 

1 1 24960 

1124960 

1133278 

1133278 

1 1 24960 

1 1 24960 

1 124960 

1124960 

II 33278 

1 1 24960 

18 

1127615 

1 1 33823 

1127615 

1127615 

1133289 

1 1 33289 

1127615 

1127615 

1127615 

1 1 3X58 

1133337 

1127615 

19 

1124901 

1133427 

1 1 3X24 

1 1 3X24 

1133267 

1133267 

1133409 

1133409 

1133005 

113X45 

1133323 

1133908 

D 

20 

1127665 

1133300 

1127665 

1 1 27665 

1133300 

1133300 

1127665 

1127665 

1127665 

1133064 

1133300 

1127665 

21 

1124961 

1133436 

1124961 

1124961 

1133279 

1133279 

1124961 

1124961 

1124961 

1124961 

1133279 

112496) 

22 

1127616 

1133443 

1127616 

1127616 

1133290 

1133290 

1127616 

1127616 

1127616 

1 1 3X59 

1133290 

1127616 

23 

1 1 24902 

1 1 33428 

1 1 3X25 

1133025 

1133268 

1 1 33268 

1133410 

1133410 

1133006 

113X46 

1133468 

1133909 

0 

24 

1127666 

1 1 33344 

1127666 

1127666 

1133X1 

1133X1 

1127666 

1127666 

1127666 

1127666 

1133344 

1127666 

s 

23 

1124962 

1133437 

1124962 

1124962 

113X35 

1)33280 

1)24962 

1)24962 

1)24962 

1)24962 

1133476 

1124962 

26 

1127617 

1133291 

1127617 

1127617 

1133291 

1133291 

1)27617 

1127617 

11276)7 

1133060 

1133478 

1127617 

27 

1124903 

1133429 

1 1 3X26 

1 1 3X26 

1133269 

1 1 33269 

1133411 

1133411 

1133007 

1 1 3X47 

1133325 

1133910 

T 

28 

1127667 

1133448 

1127667 

1127667 

113X41 

1133X2 

1 1 27667 

1127667 

1127667 

1127667 

1133480 

1127667 

1 

29 

1124963 

1133438 

1124963 

1124963 

1133281 

1133281 

1124963 

1124963 

1124963 

113X53 

1 1 33474 

1124963 

30 

1127618 

1133292 

1127618 

1127618 

1133292 

1133292 

1 127618 

1127618 

1127618 

1127618 

1133477 

1127618 

31 

1124904 

11334X 

113X27 

113X27 

1133270 

1 1 33270 

1133412 

1133412 

1133008 

113X48 

1133470 

1 1 24904 

N 

32 

1127668 

1 1 33494 

1133355 

1158068 

1133X3 

1133X3 

1133419 

113X34 

113X15 

1133065 

1133482 

1133915 

s 

33 

1 124964 

1133439 

1124964 

1124964 

1133282 

1133282 

1 1 24064 

1124964 

113X18 

113X18 

1133475 

1 1 24964 

34 

1127619 

1133293 

1127619 

1127619 

1133293 

1133293 

1127619 

1127619 

1127619 

1127619 

1133479 

11276)9 

35 

1124905 

1133431 

1133351 

1133351 

1133271 

1133271 

1133413 

1133413 

1133009 

1133049 

1 1 33471 

1124905 

36 

1127669 

1133449 

113X35 

113X35 

1133304 

1133304 

1133420 

1 1 33420 

113X16 

113X16 

1133481 

1 1 33916 

37 

1124965 

1133827 

1124965 

1124965 

1133283 

1 1 33283 

1124965 

1124965 

1124965 

1 1 24965 

1133333 

1124965 

38 

1127620 

1133444 

133354 

1158066 

113X37 

1133294 

1133417 

1 1 3X32 

113X13 

1133061 

1133341 

1133913 

39 

1124906 

1133432 

113XX 

II3XX 

113X31 

1133272 

1133414 

1133414 

113X10 

113X50 

1133469 

1124906 

40 

1127070 

1133X5 

113X36 

113X36 

1133X5 

1 1 33X5 

1133421 

1133421 

113X17 

113X17 

1 1 33X5 

1127670 

41 

1124966 

1133860 

1133353 

1133353 

1133284 

1 1 33284 

1133416 

113X31 

113X12 

1 1 3X54 

1133473 

1133912 

42 

1127671 

1133445 

113X32 

1150067 

1133295 

1 1 33295 

1133497 

113X33 

113X14 

1133062 

1133295 

1133914 

43 

1124907 

1 1 33433 

1133352 

1133352 

113X32 

1133273 

1133415 

11334)5 

113X11 

113X5) 

1133996 

11339) 1 

l 
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REF  280,  ALPHA-NUM64JC  KEYBUTTONS 


NOTE:  DETERMINE  KEYBOARD  POSITION  FOR  WHICH  KEYBUTTONJIrEQUIRKHSEE  KEYBO>WO  DRAWING,  THIS  PAGE).  LOCATE  KEYBUTTON  PART  NUMBER  BY  MODEL 

AND  TYPE  HEAD  CODE.  THE  TYPE  HEAD  COOE  IS  LOCATEO\)Vl  TOP  OfShE  HEAD,  UNDER  THE  CUP  SPRING 


MODEL 
HEAD  CODE, 


1127642  I 
1124958 
1 127613 
1133265 
1127663 
1124959 
1 127614 
1124900 
I I2T664 
1124960 
1 127615 
09  1158436 
/ I I8K665 
142496 1 
/i 127616 
/ 1133268 
/ 1127666 

1124962 
1127617 
1 1 2 4903 ■" 
1127667 
/ 1124963 
8C  1127618 
1 124984 
II27«8 
1124964 
+4%J6I9 
1124985 
1158759 
W24965 
aTT58439 
”1124906 
/ 1127670 
UCT756 
/i 158757 
II339JJ 


1127666 
1 1249621 
1 12761?® 
""•ft  24903 
yrT%6? 
1124963 
1 127618 
1124904 
1 1 "668 
112  1964 
/I2  619 
11  1124,05 
1 127669 
“**  1124965 
1127620 
1124906/ 
1 127670^ 
11249*6 
1127671 
1124907 


1 127660'* 

1 124962  / 

1.27617 
1 124903 
1127667 
1124963  BZ| 
U276I8  \ 


1178336 
1124956 
1 12761 1 
1178321 
1 127661 
1 124957 
1127612 
1158435 
1127662 
1124958 
1 127613 
1178323 
1127663 
1 124959 
1 127614 
1124900 
1127664 
1124960 
1127615 
1178325 
1127665 
1 124961 
1 127616 
1158437 
1127666 
1124962 
1 127617 

93  1124903 

/ !!»& 


1127668  1127668 

1124964  /JSI  1124964 
\ 1127619  1127619 

I moat  1124905 

1 127669  II 27669 

HSY  JLW***Y3-«9'P24965 
17380? T 1 27620 


American 

Panomoc 

Panomoc 

935 

870 

Airline « 

Delta 

Cargo 

Retervo/ion 

019 

924-929 

910 

905 

905 

905 

1 133422 

1133262 

1 133*04 

1133404 

1158201 

1158200 

1124956 

1 133274 

1124956 

1124956 

1133:74 

1133274 

1 12761 1 

1133285 

1 12761 1 

1 12761 1 

1 133981 

1 133981 

1124897 

1133263 

1133405 

1133405 

1133968 

1133968 

1 127661 

1133296 

1 127661 

1127661 

1133296 

1 133987 

1124957 

1 133328 

1124957 

1124957 

I 133328 

1133328 

1127612 

1 133286 

1127612 

1 127612 

1 133286 

1 133286 

1124898 

1 133264 

1133406 

1158209 

1158202 

1133969 

1127662 

1133342 

1127662 

1127662 

1133988 

1133980 

1124958 

1133329 

1124958 

1124958 

1133329 

1133329 

1127613 

1133335 

1127413 

1 127613 

1133982 

1133982 

1178323 

1133425 

1133407 

1158210 

1133970 

1133970 

1127663 

1133298 

1127663 

1127663 

1133298 

1133989 

1 124959 

1133277 

1 124959 

1124959 

1133979 

1133979 

1 127614 

1133336 

1 127614 

1127614 

1133983 

1133983 

1124900 

1133426 

1133408 

1133408 

1133971 

1133971 

1127664 

1133343 

1127664 

1127664 

1 133343 

1133343 

U24960 

1133278 

1124960 

1124960 

1 133278 

1133278 

1 127615 

1133337 

1 127615 

1127615 

1133337 

1 133337 

1124901 

1133427 

1133409 

1133409 

1158203 

1 133972 

1127665 

1133300 

1127665 

1127665 

1133300 

1133300 

1 124961 

1133279 

112496) 

1124961 

1133279 

1133279 

1 127616 

1133290 

1 127616 

II276'6 

1133984 

1133984 

1124902 

1133428 

1133410 

1 133410 

1158204 

1133973 

1127666 

1133344 

1127666 

1127666 

1133344 

1133344 

1124962 

1133437 

1124962 

1124962 

1133437 

1133437 

1 127617 

1 133291 

1 127617 

1 127617 

1 133291 

1133291 

1124903 

1133269 

1)33411 

1 158211 

1158205 

1133974 

1 127667 

1133448 

1127667 

1 127667 

1133448 

1(33448 

1124963 

1133281 

1124963 

1124963 

1 133281 

1 133281 

1 127618 

1133292 

1127618 

1127618 

1133985 

1133985 

1124904 

1 133270 

1 133412 

1 133412 

1158206 

1133975 

1127668 

1133915 

1 133419 

1158213 

1133990 

1133990 

1124964 

1133439 

1124964 

1124964 

1133439 

1133439 

1 127619 

1133293 

1127619 

1127619 

1133293 

1 133293 

1158065 

1158117 

1 133413 

1133413 

1158206 

1 133976 

1127669 

1)58328 

1133420 

1133420 

1133304 

1133304 

1124965 

1133333 

1124965 

1124965 

1133980 

1133980 

» 127620 

1 158326 

11334 17 

1158217 

1133295 

1133986 

1124906 

1 158323 

1133414 

1 133414 

1158207 

1 133414 

1127670 

1158329 

1133421 

1 133421 

1 133991 

1 133991 

1124966 

1158325 

1 133416 

1 133031 

1 133031 

1 133031 

1127671 

1 158327 

1133497 

1133033 

1133033 

1133033 

1124907 

1158324 

1 133415 

1133415 

1133977 

1133977 

08  02 


/ 1 
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REF  P/N  SOURCE  DESCRIPTION 


1 

1 1 28605 

PUSHER  LATCH  T2 

2 

1 1 28606 

PUSHER  LATCH  CK 

3 

1128607 

PUSHER  LATCH  T1 

4 

1 1 28608 

PUSHER  LATCH  R2A 

5 

1128609 

PUSHER  LATCH  R1 

6 

1128610 

PUSHER  LATCH  R2 

7 

1 12861 1 

PUSHER  LATCH  R5 

8 

1128624 

ROD  PUSHER  LATCH 

9 

1092125 

RETAINER 

10 

1090162 

SPRING  PUSHER 

11 

1128616 

CAM  POLL  ASM  LH 

12 

1128626 

ECCENTRIC  KO 

1 i 

47987 

NUT 

»4 

358509 

WASHER 

15 

1128627 

SCREW  CAM  ADJUST 

1b 

1135052 

SPACER 

17 

150209 

WASHER  LOCK 

18 

37913 

NUT 

19 

1128625 

BAIL  PUSHER 

20 

1128598 

SPACER  MAG  ASM 

21 

1164577 

SCREW 

22 

1128613 

PLATE  ASM  PUSHER 

23 

1128622 

CAM  FOLL  ASM  RH 

24 

1159155 

SCREW  CAM  FOLLOWER 

MACHINES 

JELOW  4608000  ORDER  REF 

11  AND/OR 

23  ALSO 

25 

10514 

SPRING  CAM  FOLL 

26 

1128623 

GUIDE  PUSHER 

27 

38259 

SCREW  GUIOE  PUSHER 

78 

1 1 28604 

PUSHER  ASM  B/M 

28 

1166054 

PUSHER  ASM 

ABOVE  SN  4616461 


REF  P/N  SOURCE  DESCRIPTION 


CODE  905 

(6400  PRIMARY  PRINTER  ONLY) 

CODE- 505 


REF  P/N  SOURCE  DESCRIPTION 


1128824 
1856 
186399 
1128826 
1 1 28825 
1128817 


PLATE,  ACTUATOR  LH 
SCREW  ACT  RET  PLAT 
SCREW  767 

PLATE,  ACTUATOR  RH 
PLATE,  ACT,  CENTER 
ACTUATOR.  CONTACT 


un  MACHINES  BELOW  4081 5&4, REPLACE 
CORRESPONDING  ACTUATOR  PLATE 
1128822  GUIDE,  CONT  ACT  RH 

1128819  ACTUATOR,  5 UNIT 

1128829  PLATE  CONT  ASM  MTG 

1144820  PLATE  767 

302 131  INSULATOR,  TERM  BL 

1128827  INSULATOR,  CONTACT 

1128795  CONT  STRAP  UPPR  LH 

1128798  CONT  STRAP  CTR  LH 

1128803  CONT  STRAP  LWR  LH 

1128806  CONT  STRAP  UPPR  RH 

1128809  CONT  STRAP  CTR  RH 

11288)2  CONT  STRAP  LWR  RH 

438550  SCREW  CONTACT  MTG 

1128816  SPACER,  CONTACT  RH 

1128823  COVER.  CONT  ASM 

ON  MACHINES  BELOW  4086527,  REF  )6 
MUST  ALSO  BE  REPLACED. 


45183 

333182 

438554 

1128815 

236550 

302090 

38353 

1128828 

1128821 

1128820 

112C318 

1164582 


SCREW,  CONT  COVER 
SCREW  767 
SCREW,  CONT  MTG 
SPACER,  CONTACT  LH 
SCREW  TERM  BLK  MTG 
BLOCK,  TERMINAL 
SCREW,  CONT  ASM  MT 
SPACER,  tONT  PLATE 
GUIDE,  CONT  ACT  CT 
GUIDE,  CONT  ACT  LH 
ACTUATOR,  CK  CONT 
SCREW  ACT  GUIDE 


CONTACT  ASSEMBLY-COMPLETE 


1135283 
1135286 
"35217 
1 1 28849 
1128796 
1128844 
1 1 35788 
1144819 
1159357 
» 1 76932 
1135573 
369125 
1135513 
1135643 


11  AND  15  INCH  BCD 

II  AND  15  IN  CORR 
1014 

1415  7040  7044 
SABRE 
STRETCH 
1620 
767 

III 

OIOOE 

DIOOE 

DIOOE 

OIOOE 


REF  P/N  SOURCE  DESCRIPTION 


CODE  906 

(6400  PWMAWY  PRINTER  ONUT) 


CODE- 506 


JANUARY  7,1966 


REF  PI  N SOURCE  DESCRIPTION 

1 438549  SCREW  TERM  BLR  MTG 

2 302090  BLOCK  ASM  TERM 

3 30213?  INS'ILATOR  TERM  BL 

4 1128591  SCREW  MAG  ASM  MTG 

5 1128582  BRACKET  MAG  ASM 

6 1164577  SCREW  OPER  MAG  MTG 

7 1107794  SPRING  KO  ARM  RET 

8 1128598  SPACER  PRT  SEL  MAG 

9 1100937  SPRING  ARMATURE 

10  1128584  ARMATURE 

11  1135135  BAIL  KO 

12  1135134  COIL  ASM  48V 

12  1266894  COIL  ASM  24V 

13  1128583  CORE  ASM  MAG  MTG 

14  1124247  WASHER  ARM  STOP 

15  1856  SCREW  ARM  STOP 

16  358174  SCREW  ARM  UP  STOP 

17  1164582  SCREW  MTG 

18  1128588  BACKSTOP  ARMATURE 

19  1128589  GUIDE  ARM  TOP 

20  1128587  STOP  ARMATURE 

21  221  NUT  ECC  PIVOT  SCR 

22  1128592  SCREW  KO  ARM  PIVOT 

23  1128585  PIVOT  ARMATURE 

24  1128586  GUIDE  ARMATURE 

25  1135136  MAGNET  ASM  48V 

25  *1159545  MAGNET  ASM  48V 

25  1266897  MAGNET  ASM  24V 

25  *1159546  MAGNET  ASM  24V 

*USED  ABOVE  SN  4616461 

26  1135575  DIODE  ASSEMBLY 

COMMON  ANODE 

26  1145415  DIODE  ASM  765-767 

COMMON  CATHODE 

40  1166088  LINK  TRIP 

41  1159972  ARMATURE  SELECTION 

42  219633  RETAINER 

43  1159660  ARM  ASM  CY  CLU  TRP 

44  1159973  STOP  SEL  ARMATURE 

45  55729  SCREW 

46  1166187  SUPPORT  MOUNT 

47  1066053  SCREW  MAG  MOUNTING 

48  1159978  BRACKET  MAG  ASM 

49  1159982  MOUNT  AND  CORE  ASM 

50  1159975  PIVOT  ARMATURE 

51  1159974  GUIDE  ARMATURE 

52  1159716  NUT  ADJ 

53  1128685  WASHER  SHOCK  ABS 

54  1166203  SPRING  ARMATURE 

55  1134831  SPRING 

56  1128352  SCREW 


REF  PIN  SOURCE  DESCRIPTION 


SELECTION  MAGNET  ASSEMBLY 


25'  MAGNET  ASM 


26  DIODE  ASM 


SELECTION  MAGNET  ASSEMBLY 


1 1124158  SCREW,  ANVIL  ECC 

2 1124161  ECCENTRIC.  ANVIL 

3 1145543  SCREW  ANVIL  MTG 

4 1124163  BRACKET, LH  ANV  MTG 

5 1141640  SUPPORT  15  IN 

USED  WITH  IMP  CONTROL  C&R 

5 1135494  ANVIL,  11  IN 

5 1128047  ANVIL,  15  IN 

5 1144798  ANVIL  767 

6 1128054  ECCENTRIC,  ANVIL 

7 38051  NUT.  ECCENTRIC  MTG 

8 1141097  SCREW,  ANVIL  MTG 

9 1124162  BRACKET, RH  ANVIL 

10  257959  SCREW.  PRINT  CAM 

11  1128126  BUFFER,  CARRIER 

11  1144919  BUFFER  767 

12  1128184  ECCENTRIC. CARR  BUF 

13  38262  SCREW,  BUFFER 

14  1135591  PLATE, RH  PRNT  SH  B 

14  nl 124648  PLATE, RH-OLD 

15*01164736  SHAFT  PRINT  II  IN 

15*01164738  SHAFT  PRINT  15  IN 

*DUSED  ABOVE  SN  4618349  WITH  REF  53 

15  1124169  SHAFT,  PRINT-11  IN 

15®1 138846  SHAFT,  PRINT-11  IN 

15CB1 138848  SHAFT,  PRINT-15  IN 

15  1128048  SHAFT,  PRINT-15  IN 

(X3USED  ABOVE  SN  4604700 

15  1144782  SHAFT  767 

USED  ABOVE  SN  4604996-0N  767 
BELOW  4604996  ORDER  REF  15,  34&36 
AS  INDICATED  FOR  4604700  & ABOVE 

16  1132212  PIN 

17  38350  SCREW, PRNT  SHFT  BR 

18  1124168  RETAINER  PRNT  SHFT 

18  1141749  RETAINER  EXCEP  767 

19  1124167  BEARING, RH  PRNT  SH 

19*01164740  BEARING  PRINT  SH 

20  38261  SCREW, PRNT  SHFT  RE 

21  1124646  RETAINER, PRNT  SH 

21  1141508  RETAINER-LATE 

22  1124647  WIPER,  PRINT  SHAFT 

23  1124176  STUD  PRINT  CAM  FOL 

24  1141200  CARRIER,  ASM 

WHEN  REPLACING  CARRIER  ASM  ON 

11  IN  BELOW  4036419  & 15  IN  BELOW 
43541 72, ORDER  NYLON  THRUST  WASHER 
PN  1141189  ANO  REF  216 
24  1128740  CARRIER  RED  RIB 

24  1145528  CARRIER  ASM  767 

25  *1141159  SCREW,  CARR  ROLL  E 

26  *1141158  SHOE, CARRIER  UPPER 

27  *1141160  WASHER,  SHOE  ECC 

*0N  MACHINES  BELOW  4080724,11  IN  & 

4379694,15  IN,  REPLACEMENT  OF  REF 
25,26,  OR  27  REQUIRES  REPLACING 
ALL  THREE 

28  1141209  NUT,  SHOE  ECC  STUD 

29  37913  NUT,  OETENT  BRKT 

30  1124178  BRACKET,  OETENT 

30  1164153  BRACKET  USED  ON 

IMP  CNTL  C&R 

31  257957  SCREW.  ROCKER  SHFT 

32  1134803  ROLLER,  DET  CAM  FO 

WHEN  INSTALLING  ROLLER  BELOW 
4014700  OROER  REE  \8\  ALSO 

33  472729  SCREW,  DET  LEV  MTG 

34  1090511  WASHER, PRINT  SHFT 

34  1141458  WASHER 

ABOVE  SN  4604700 

35  1135590  PLATE, LH  PRNT  SH  B 

35  nil 27762  PLATE,  OLD 

35  1144781  PLATE  LH  767 

BELOW  SN  4613877 

36*01164740  BEARING  PRINT  SH 

36  1124166  BEARING, LH  PRNT  SH 

36  1138845  BEARING  LH  PRNT  SH 

USED  ABOVE  SN  4604700 

38  1123679  GEAR,  PRINT  SHAFT 

38*01164739  GEAR  PRINT  SHAFT 

*OUSED  ABOVE  SN  4618349 

39  257969  SCREW, PRINT  SHAFT 

40  38051  NUT,  IDLER  GEAR  SC 

41  1134843  WASHER,  IDLER  GEAR 

42  1159350  GEAR  UPPER  IDLER 

42  1144783  GEAR  767 

43  1159097  STUD  UPPER  IDLER  G 

44  1134841  SCREW,  IDLER  GR  HT 

45  257957  SCREW  DETENT  CAM 

46  38214  NUT, CARR  STOP 

47  1124287  SCREW^CARR  STP 

48**1 1 41 1 49  CAM, RIB  FD  &DETENT 

48  1164240  CAM  RIB  FO&OETENT 

USED  ON  IMP  CONTROL  C&R  FOR  RED 
RIB  SEE  CODE  530 

49** 1138849  SLEEVE  PRINT 

49  1166102  SLEEVE  PRINT 

USED  ABOVE  4608189  ON  767  AND 
4607632-OTHERS 

49  1159508  SLEEVE  PRINT  R RIB 

USEO  PRIOR  TO  STICK  SHIFT 

50  257971  SCREW  PRINT  CAM 

50  257961  SCREW,  PRINT  CAM 

USED  ON  MACHINES  ABOVE  4085700 
11  IN  & 4382850,  15  IN 

51  1124174  CAM,  PRINT 

52**1 141151  KEY,  PRINT  SLEEVE 

**0N  11  IN  BELOW  4034780  & 15  IN 
BELOW  4352650, REPLACEMENT  OF 
EITHER  REF  48,49,  OR  52  REQUIRES 
REPLACEMENT  OF  ALL  THREE 
53  237245  C-CLIP  PRINT  SHAFT 

ABOVE  SN  4618349 

60  1159908  CltR  STICK  SHIFT 

60  H599O5  C&R  STICK  REO  RIB 

60  1144804  C&R  ST  SHIFT  767 

60  1164254  CARRIER  & ROCKER 

60  1135043  CARRIER  REO  RIB 

61  1145396  SHIM  A 

61  1145395  SHIM  B 

OUSE  ON  15  IN  MACHINE  WITH  OLD 
STYLE -FLAT  LEAF -MARGIN  RACK  LOAD 
SPRING -BELOW  SN  4604996 

62  1141626  YOKE 

a 1073418  RETAINER 

1141619  FOLLOWER 

64  1145522  FOLLOWER  767 

65  1141630  SPRING  ROCKER  RET 

65  1176827  SPRING  RET  835-935 

66  1164290  WASHER  PRT  CAM  FOL 

USE  WITH  REF  23  & REF  10 


67  1123827  SPRING  ROLLER  RET 

68  1127760  SCREW  PRINT  CAM 

69  1141627  CAM  PRINT  DUAL  IMP 

70  1141629  STOP  ROCKER 

71  472729  SCREW  STOP 

72  2114985  NUT  STOP 

73  257958  SCREW  ROCKER  STOP 

74  1164580  SCREW  TAB  CORD  ANC 

75  1141624  BRACKET  TAB  CORD 

75  1145490  BRACKET  SPRING  767 

76  38051  NUT 

77  56722  LOCKWASHER 

78  1141775  SHOE  ASM  LOWER 

J9  1164218  WASHER  SHOE  ECC 

0 1141770  SHOE  UPPER 

80  1145525  SHOE  UPPER  767 

81  1141772  STUO  SHOE  ECC 

82  38262  SCREW  ANCHOR  MTG 

83  1141636  CLIP  CABLE  ANCHOR 

84  1141763  CABLE  11  IN 

84  1141765  CABLE  15  IN 

85  1141637  GUIDE  CABLE 

86  1090657  WASHER  CABLE  GUIOE 

87  1164582  SCREW  CABLE  GUIDE 

88-1166164  SPRING  SHOE  775 

89  1176826  CAM  NO  PRINT  835 

90  11 41622  STUO  ANCH  BRKT 

91  56722  LOCKWASHER 

92  6503  NUT,  FOLLOWER  STUO 

93  1164562  STUO, PRNT  CAM  FOLL 

IF  FOLLOWER  IS  NOT  COUNTERSUNK 
OROER  FOLLOWER-REF  64,  STUD-REF 
93  4 NUT -REF  92  DO  NOT  USE 
WASHER-REF  66  WITH  STUD-REF  93 
94  1164435  PAD  BEARING 

95  1124827  SCREW  MTG 

150  1124218  RETAINER,  SPRG  ORU 

151  257959  SCREW,  TILT  PULLEY 

152  1133660  SPRING, TILT  PULLEY 

153  1132148  KEY,  TILT  PULLEY 

154  1124712  PULLEY,  TILT 

155  1124196  PULLEY,  ROTATE 

156  1124745  KEY,  ROTATE  PULLEY 

157  257957  SCREW,  ROTATE  PULL 

158  1141238  CL  IP, ROT  ATE  PULLEY 

159  1164560  SCREW,  STRIKER  MTG 

160  1132118  OOWEL,  STRIKER 

161  438554  SCREW,  STRIKER  MTG 

162  1127742  STRIKER 

162  1128450  STRIKER 

USEO  ABOVE  SN  46)0347 
163  1124217  PLATE,  ROTATE  SPRG 

163  1164548  PLATE-IMP  CONT  C&R 

164  1132244  SPRING,  ROTATE  ASM 

165  1073418  C-CLIP, FOLLOWER 

166  1132279  FOLLOWER,  REST  CAM 

167  1127723  STUD,  RESTOR  CAM  F 

168  1073418  C-CLIP, PRNT  CM  F 

169  1124830  FOLLOWER, PRINT  CAM 

170  1127722  NUT, REST  CAM  FOLL 

171  236571  RETAINER, ROCKER  SH 

172  1164580  SCREW,  VEL  CONT  PL 

173  1138843  SCREW  VEL  CONT  PL 

174  1124707  SCREW,  TAPE  ANCHOR 

175  1124573  ECCENTRIC, CONT  PLA 

176  1124572  PLATE,  VEL  CONTROL 

177  1124708  SHAFT, ROCKER  PIVOT 

178  38250  SCREW, TAPE  GUI  MTG 

179  1124219  GUIDE,  TAPE 

180  1124838  SUPPORT,  OETENT  LV 

181  1124179  LEVER,  DETENT  ACT 

182  2114985  NUT  STRIKER  MTG  SC 

183  1141323  SCREW,  OET  LEV  MTG 

184  1141235  YOKE,  ASM 

WHEN  REPLACING  YOKE  ON  MACHINES 
BELOW  4053655  & 4365296  ORDER  REF 
190  ALSO 

185  263680  WASHER 

186  1123588  SCREW,  YOKE  MTG 

187  1124190  PIN,  TILT  RING  PIN 

188  1123828  SCREW, TILT  RNG  MTG 

189  1127767  SHIM,  TILT  TUBE  A 

189  1127768  SHIM,  TILT  TUBE  B 

189  1127769  SHIM,  TILT  TUBE  C 

189  1141175  SHIM,  TILT  TUBE  D 

190  1124204  TUBE,  TILT  SECTOR 

191  1141176  SHIM,  LOWER  BALL  A 

191  1127770  SHIM,  LOWER  BALL  B 

191  U27771  SHIM,  LOWER  BALL  C 

191  1127772  SHIM,  LOWER  BALL  0 

191  1127773  SHIM,  LOWER  BALL  E 

191  1127774  SHIM,  LOWER  BALL  F 

191  1164563  SHIM  .025  GRLS  TLT 

192  1124197  SOCKET  ASM  LOWER  B 

193  1124220  JOINT,  BALL 

193  1164879  JOINT  BALL  775 

194  1141182  NUT,  DETENT  ADJUST 

195  1141371  WASHER 

196  1138353  SCREW  DETENT  GUIOE 

197  45611  WASHER  OETENT  GU 

198  1124831  GUIOE  DETENT 

199  1164285  LEVER  ROTATE  OET 

200  II33574  RING  ASM  TILT 

TO  INSTALL  TILT  RING  ON  1 1 IN  BE- 
LOW 4032020  AND  15  IN  BELOW 
435 1475, ORDER  REF  194  AND  195- 
FILE  YOKE  TO  REMOVE  INTERFERENCE 
WITH  REF  194 

201  1266687  TILT  RING  ASM  B/M 

202  1133659  SPRING  ROTATE  DET 

203  H38353  SCREW  TILT  RING  S 

204  1124188  SPACER  TILT  RING 

205  1133529  SOCKET  UPPER  BALL 

205  1164041  SOCKET  UPPER  BALL 

USE  WITH  1164039  TILT  RING 
205  1141997  SOCKET  UP  BALL 

USEO  ON  STICK  SHIFT  ROCKER 
206  1123822  SHIM  TILT  RING  A 

206  1123823  SHIM,  TILT  RING  B 

206  1123824  SHIM,  TILT  RING  C 

206  1123825  SHIM,  TILT  RING  D 

206  1128281  SHIM,  TILT  RING  E 

206  1141144  SHIM.  TILT  RING  F 

207  *1134785  GUIDE.  ROT  DET  RE 


CARRIER  ASSEMBLY 


•O-CARRIER  ft  ROCKER 
ASM  COMPLETE 


ROCKER  (GEAR  TILT) 


A- 0350 


224-  INCLUDES 
222  ft  223 


A- 0030  D-OtIO 


4-O'SO  C-0*90 


L 


PAGE  12 


REF  PI  N SOURCE  DESCRIPTION 


210 


209  *1124835  SCREW,  OET  GUtO  RE 

♦USED  WITH  OLD  STYLE  TILT  RING 
1164151  LEVER  TILT  DETENT 

ON  MACHINES  BETWEEN  SN  4602000  - 
4603500  REQUIRES  REPLACEMENT  Of 
ROTATE-OETENT  REF  199 
1124836  SCREW,  TILT  OET  GU 

1133658  SPRING,  TILT  OET 

1124832  STUO,  TILT  DETENT 

1090268  NUT,  TILT  OET  STUO 

1123785  NUT,  TILT  LEVER  GU 

1078497  WASHER, ROCKER  BEAR 

USED  WITH  REF  217 
1141189  WASHER,  NYLON 

1127775  WASHER,  THRUST 

USED  BELOW  4036419  ANO  4354172 
1124234  STUO,  SPRING  ANCHR 

38261  SCREW,  TILT  SP  MTG 

1124224  ANCHOR,  TILT  SPRNG 

1141 199  ROCKER  ASM,  8/M 

I NCLUOES  YOKE,  ROCKER  & STRIKER 
SEE  NOTE  AFTER  REF  184 
1134765  HE AO  CAP,  BLANK 

1133517  CLIP,  SPRING 


TYPEHEAO  ASSEMBLY 
CODE  NUMBER  IS  LAST  THREE  OIGITS 
OF  PART  NUMBER 


224 

1167050 

ET  CORRESPONDENCE 

224 

1167908 

ET  BCD 

224 

1 1 67904 

1014 

224 

1167916 

1014  FAA 

224 

1167913 

1415  PGRM  H 

224 

1167914 

1415  REPORT  A 

224 

1167903 

1415 

224 

1167910 

SABRE  AA 

224 

1167905 

SABRE 

224 

1167902 

STRETCH  AEC 

224 

1167901 

STRETCH  ESC 

224 

1167907 

1620 

224 

1167912 

765  A 767 

224 

1167961 

DATA  *1  GOV  CORR 

224 

1167962 

DATA  -1  GOV  PROC. 

224 

1167950 

1620  MOO  1 FI  ED 

224 

1167909 

OATA  *2  KELLOGG 

224 

1167856 

KATAKANA 

224 

1167963 

835-935  CORRES 

224 

1167947 

835-935  OATA  *1 

224 

1167948 

835-935  OATA  *1 

224 

1167938 

835-935  STANDARD 

224 

1167939 

835-935  STANDARD 

224 

1167942 

835-935  H OPTION 

224 

1167943 

835-935  H OPTION 

224 

1167940 

835-935  A OPTION 

224 

1167941 

835-935  A OPTION 

224 

1167015 

COURIER  10P 

224 

1167010 

MANIFOLO  10P 

224 

1167019 

MANIFOLD  CANC  ZERO 

224 

1167967 

BCO  870  UC  LC 

224 

1167968 

BCD  870  UC  LC 

REF  224 

1 NCLUOES  REFS  222  A 223 

REF  PI  N SOURCE  DESCRIPTION 


230  1128456  BRKT,  TILT  SPRING 

231  37913  NUT, STRIKER  MTG  SC 

232  1128459  SPRING  TILT  PUL 

233001164158  WASHER  TILT  PUL 

NOT  USEO  WITH  PLASTIC  PULLEY 
234O3II643I0  TILT  PULLEY  G.T. 

235011164099  WASHER  FELT 

236031128455  STUO  TILT  PULLEY 

03 ON  MCH  BELOW  4604800  REQUIRES  REP 
OF  REF  233-234-235-236  INCLUOEO 
IN  B/M  1280498.  TILT  TAPE  MUST 
ALSO  BE  REPLACED 


237 

1164580 

SCREW,  YOKE  MTG 
STUO, TILT  LINK 

2 38 

1128451 

2 39 

251989 

RETAiNER.TILT  LINK 

240 

1164039 

TILT  RING 

USEO  ON  IMP 

CONTROL  CAR 

240 

1128442 

TILT  RING 

241 

1280119 

TILT  RING  ASM  B/M 

24  2 

1128436 

LOWER  BALL  SOCKET 

242 

1164550 

LOWER  ALL  SOCKET 

USED  ABOVE 

SN  4610347 

243 

1128434 

YOKE 

244 

1134842 

NUT  DETENT  ACT  ARM 

245  01128493 

WASHER  OET  ACT  ARM 

246  01128458 

LEVER  OET  ACT 

247  01128495 

SCREW  OET  ACT  ARM 

□ON  MACHINES  BELOW  4603100  RE PL  OF 
ANY  PART  WILL  REQUIRE  ALL  THREE- 
ORDER  REF  256 
1128438  ROCKER 

1141752  ROCKER 

USEO  ON  IMP  CONTROL  C&R 
1128449  TAPE  GUIDE,  TILT 

1164044  TAPE  GUIDE 

USEO  ON  IMP  CONTROL  CAR 


186712 
1128457 
1 280498 


254 

255 

256 

257 

258 

259 

260 
261 
262 


1141934 

1141935 

1272176 

38565 

1141625 

1141757 

1141759 

338238 

1164580 

1132118 

1164580 

1141632 


SCREW, TAPE  GUIDE 
ROCKEft  PIVOT  SHAFT 
B/M  TILT  BELLCRANK 
INCLUDES  REF  233- 
234-235-236 
CAP  BLANK 
CLIP  SPRING 
B/M  OETENT  SUPPORT 
SCREW  BKT  MTG 
BRACKET  TILT  B/C  S 
LEVER  ASSEMBLY 
ECCENTRIC  VEL  CONT 
SCREW  VEL  CON  ECC 
SCREW  BKT  ADJUST 
DOWEL  STRIKER 
SCREW  STRIKER  MTG 
BEARING  LOWER 


CODE  908 

(6400  PRIMARY  PRINTER  ONUT) 


CODE- 508 


REF 

P/N 

SOURCE  DESCRIPTION 

REF 

P/N 

SOURCE  DESCRIPTION 

1 

1141233 

SCREW,  CHECK  RING 

53 

1145390 

BRACKET  INO  767 

2 

324221 

CLIP  C OPER  CAM 

54 

1164577 

SCREW  BRKT  MTG 

3 

1164582 

SCREW,  CHECK  RING 

55 

1124702 

BRACKET  POINTER 

4 

*1141134 

RING,  CHECK  CAM 

56 

1134888 

WASHER  POINTER 

5 

*1159267 

CAM  SB/BS/TAB 

57 

1159878 

RETAINER  CREASE 

6 

1123570 

WHEEL  SB/BS/TAB 

58 

1135311 

BRACKET  SUPPORT 

7 

1166217 

PAWL  CAM  SB/BS/TAB 

59 

56722 

WASHER  STAR 

8 

1132064 

SPRING  PAWL 

60 

1159843 

SUPPORT  CAM  SHAFT 

9 

*1159269 

RATCHET  OPR  CLUTCH 

61 

1128326 

SCREW 

10 

257969 

SCREW  OPR  CLUTCH 

62 

1 1 59844 

BUSHING  SHFT  SUPP 

11 

1128413 

PAWL  CR/ 1 NOE* 

63 

1272675 

OPR  SHAFT  SUPP  B/M 

12 

1123566 

WHEEL  CR/INOEX 

64 

1272677 

CAM  ANO  RATCHET  A 

13 

*1159886 

CAM  CR/INOEX 

64**1 272915 

CAM  & RATCHET  ASM 

14 

324221 

CLIP  C OPR  CAM 

**USED  WITH  LATE  STYLE  OPR  CONTACTS 

15 

*1123594 

RING  CR/INOEX 

70  01159964 

CAM  CONT  OPERATING 

16 

1164577 

SCREW  BRKT  MTG 

71 

□1123588 

SCREW  CK  RING  MTG 

1/ 

1164582 

SCREW  CHECK  RING 

72 

□1159948 

ECC  CHECK  RING 

18 

1138116 

SUPPORT  CAM  SHAFT 

73 

□1159955 

SCREW  ECC  LOCKING 

19 

1128326 

SCREW  OPR  BKT  SUPP 

74 

□1159935 

COLLAR  TAB  GOV  PIN 

20 

REF  ONLY 

IF  REPL  IS  NECESSARY 

75  nl 159965 

CAM  CONTACT  OPR 

ORDER  REF  58,59,60,61 ,A62  ANO 

76  ol 166309 

CHECK  RING  BS/SB 

CONVERT 

□PARTS  USEO  WITH  LATE  STYLE 

22 

1123559 

SHAFT  OPR  CAM  11 

POSITIVE 

ACTION  OPR  CONTACTS 

22 

1128161 

SHAFT  OPR  CAM  15 

80 

1166372 

SCREW  CHECK  ‘'ING 

22 

1144787 

SHAFT  767 

2 3 

1123579 

SLEEVE,  HUB  TORQUE 

24 

H33548 

HUB  TORQUE  LIMITER 

25 

257975 

SCREW,  HUB  TORQUE 

26 

*1123593 

ECCENtRIC  CK  RING 

27 

37513 

NUT  STUO  TORQUE 

28 

1 i 3206; 

STUD,  T OPQUC  LIMIT 

29 

1124290 

SPRING.  EXTENSION 

30 

1073418 

CLIP  C PAWL  RETAIN 

31 

324497 

CLIP  C PINION  RET 

32 

1123523 

HUB.  TAB  GOV 

33 

1123582 

COLLAR  TAB  GOV  PIN 

33 

1144915 

COLLAR  767 

34 

*1123593 

ECCENTRIC  CK  RING 

♦BELOW  SN  4609595  REPLACEMENT  OF 
ANY  PART  REQUIRES  REPLACEMENT  OF 
ALL  PARTS  USE  B/M  1272677  REF  64 


1100523 

1123582 

1133583 

1123580 

265195 

1123581 

1123575 

1123577 

1123576 

1144784 

\m 

1100523 

H23572 


1123571 

1144759 


►759 

1100523 


1135233 

1145391 


3391 
1276250 
H35084 
38262 


SCREW  COLLAR 
COLLAR  OPR  15  IN 
INSERT,  WJB  TORQUE 
CLAMP,  TORQUE  SPRG 
SCREW,  CLAMP  TORQ 
SPRING,  TORQUE 
ARBOR. TORQUE  LIMIT 
CLAMP,  CR  SPRING 
SPRING.  CR  CLUTCH 
SPRING  767 
PINION  CR 
PINION  CR  767 
SCREW  TAB  GOV  HUB 
SPRING  TAB  GOV 
PINI*T«  TAB  GOV 
PINION  TAB  767 
SCREW  GOV  COLLAR 
SCREW  TURNING  OPR 
WHEEL  DEGREE  767 
SHAFT  ASM  767 
POINTER 

SCRFW  POINT  MTG 


CODE  910 

M400PRNAWY  PRINTER  ONLY! 


CODE-  510 


ROCKER  (GEARLESS  TILT) 


JANUARY  7,  1966 


REF  PI  N SOURCE  DESCRIPTION 

81  324221  C CLIP  OPER  CAM 

82  1166373  SCREW  CK  RING  LOCK 

83  1166387  RING  CHECK  - GREEN 

84  1166388  WICK  OIL 

85  1123593  ECCENTRIC  CK  RING 

8i  1159267  CAM  SB/BS/TAP 

87  1123570  WHEEL  SB/BS/1 &B 

88  1166217  PAWL  CAM  SB'BS/TAB 

89  1132064  SPRING  PAWL 

90  1159269  RATCHET  OPR  CLUTCH 

91  257969  SCREW  RATCHET 

92  1128413  PAWL  CR/ INDEX 

93  1132064  SPRING  PAWL 

94  1123566  WHEEL  CR/ INDEX 

95  1159886  CAMCR/INOEX 

96  1166383  WICK  OIL 

96  1166559  OIL  WICK-LONG 

97  1166382  RING  CK  • YELLOW 

98  1145391  WHEEL  DEGREE 

99  1 164577  SCREW  BRKT  MTG 

100  1135311  BRACKET  SUPPORT 

101  56722  WASHER  STAR 

102  1159843  SUPPORT  CAM  SHAFT 

103  1128326  SCREW  SUPPORT 

104  1159844  BUSHING  SHAFT  SUPP 

105  1166365  SHAFT  OPR  11  IN 

105  1166366  SHAFT  OPR  15  IN 

105  1144787  SHAFT  OPR  767 

106  1123582  COLLAR  OPR  SHAFT 

107  1123593  ECCENTRIC  CK  RING 

108  1073418  RETAINER  PAWL 

109  1166231  INSERT  HUB  TORQUE 

110  1166230  HUB  TORQUE  LIMITER 


REF  P/N  SOURCE  DESCRIPTION 


111  257979  SCREW  HUB  TORQUE 

112  257187  NUT  STUO  TORQUE 

113  1123580  CLAMP  TORQUE  SPRNG 

114  1159674  STUO  TORQUE  LIMIT 

115  265195  SCREW  CLAMP  TORQ 

116  1141650  SPRING  EXTENSION 

117  1123581  SPRING  TORQUE 

118  1159654  ARBOR  TORQUE  LIMIT 

119  1123577  CLAMP  CR  SPRING 

120  1123576  SPRING  CR  CLUTCH 

120  1144784  SPRING  CR  767 

121  324497  CLIP  C PINION  RET 

122  1123574  PINION  CR 

122  1144756  PINION  CR  767 

123  1123573  HUB  TA8  GOV 

124  1166555  CLAMP  TAB  SPRING 

125  1123572  SPRING  TAB  GOV 

126  1123571  PINION  TA8  GOV 

126  1144759  PINION  TAB  GOV  767 

127  1123582  COLLAR  TAB  GOV  PIN 

127  1144915  COLLAR  767 

128  1100523  SCREW  SET 

129  DU 59964  CAM  CONT  OPERATING 

130  nil  23588  SCREW  CK  RING  MTG 

131  Dll 59948  ECC  CHECK  RING 

132  Dll 59955  SCREW  ECC  LOCKING 

133  D1 159939  COLLAR  TAB  GOV  PIN 

134  Dll 59965  CAM  CONTACT  OPR 

nPARTS  USEO  WITH  LATE  STYLE 

POSITIVE  ACTION  OPR  CONTACTS 

135  1272677  CAM  ANO  RATCHET  A 

135  1272915  CAM  AND  RATCHET  A 

INCLUDES  REF  129,130,131,132  4134 


OPERATIONAL  SHAFT  ASSEMBLY 

( IMPROVED  LUBRICATION  ) 


CODE  910 

(6400  PRIMARY  PRINTER  ONLY) 


CODE-510 


REF  P/N  SOURCE  DESCRIPTION 

47  150047  SPRING  SB  INTPOSER 

48  SEE  APPROPRIATE  MECHANISM 

49  364816  SCREW,  OPER  BKT 

50  322065  SCREW,  OPER  BKT 

55  1135408  ASM  OPER  BKT 

USED  ON  731,735,775,1014,1620 
55  1135449  ASM  OPER  BKT 

USEO  ON  141 5, 7040/44, SABRE 
55  1135704  ASM  OPER  BKT  765 

55  1145356  ASM  OPER  BKT  767 

56  II 35211  FOLLOWER  ASM  AUX 

56  1159312  FOLLOWER-USEO  WITH 

ADJUSTABLE  RESTORE  BAIL 

57  1145491  SPRING  CAM  FOL  767 

82  264641  C-CLIP 

83  1159244  LEVER  LOCK  OUT 

84  1159240  SPRING  TOGGLE 

85  1159246  GUIDE  KEYLEVER 

86  1159307  LEVER  CR  RESTORE 

87  11 59306  LEVER  BS  RESTORE 

88  1123593  ECCENTRIC 

89  1128382  SCREW  ECC  ADJ 

90  1159301  LEVER  RESTORE 

91  38214  NUT 

92  338169  WASHER  LOCK 

93  1159308  STUD  LEVER 

94  1132122  CUP  SPRING 

100  1123586  PAWL  CR  CAM  CHECK 

101  1166307  PAWL  BS  CAM  CHECK 

102  1159954  LINK  CONT  ACT  LH 

103  1070020  CLEVIS 

104  FOR  REFERENCE  ONLY  - REPLACE 
SPRING  AND  ADJACENT  C-CLIP  WITH 
SPACER  1078653  ALSO  CHANGE  REF  5 

105  1 1 59960  SHAFT  CK  PAWL 

106  1073418  RETAINER 

107  1159949  ARM  FOLL  BS  CONT 

108  1159947  STUO  BS  FOLL  ROLL 

109  H59952  ROLLER  CAM  FOLL 

110  469565  RETAINER 

111  1159942  ARM  ASM  FOLL  CR 

112  1159950  LINK  CONT  ACT  RH 

113  1164720  PLATE  767 

114  1164556  GUIDE  767 


REF  P/N  SOURCE  DESCRIPTION 


1 1092125  CLIP  C CK  PWL  SHFT 

2 1132084  BRACKET,  OPERATION 

3 1123585  SHAFT  CHECK  PAWLS 

4 1159125  PAWL  BS  CAM  CHECK 

5 1117589  SPRING,  CAM  FOL 

USEO  WITH  REF  104 

5 126572  SPRING  CAM  FOLL 

USED  WITHOUT  REF  104 

6 1123591  FOLLOWER,  CAM 

7 1090404  SPRING,  CAM  FOLLOW 

8 1159126  PAWL  CR  CAM  CHECK 

9 1092125  CLIP  C SHAFT 

10  23106  SPRING  REL  LEVER 

11  1132074  ARM  BS  CLU  RELEASE 

12  1123819  ARM  CR  CLU  RELEASE 

13  Dl 141195  PIN 

14  01141194  RETAINER 

15  1164578  SCREW  PAWL  GUIDE 

15  1164582  SCREW  PAWL  GUIDE 

USEO  ON  MACHINES  BELOW  4064000 

16  1164578  SCREW  PAWL  GUIDE 

17  1133584  STUO,  PAWL  GUIDE 

18  01141208  GUIDE 

UMUST  BE  USED  TOGETHER 

19  1132117  RETAINER,  PWL  STUO 

20  1128660  STOP,  KEYLEVER  PWL 

21  35739  SCREW,  11  INCH 

21  38348  SCREW,  1 5 INCH 

22  1124461  WASHER,  COVER  SCR 

23  257187  NUT,  COVER  MTG  SCR 

24  1132098  SCREW,  INTERPOSER 

25  1134712  CLIP,  INTPOSER  SCR 

26  *1141141  RETAINER, REST  STUO 

27  1138454  LEVER  ASM, SB  INTLK 

28  167790  SPRING, SB  LOCKOUT 

28  1124206  SPRING  870 

29  1164577  SCREW  OPR  BRKT 

30  *1134997  STUO, RESTORE  LEVER 

♦MAY  BE  USED  IN  PLACE  OF  STUD  ANO 

NUT  ON  MACHINES  BELOW  4010750 

31  1074242  SPRING 

32  1132078  LEVER  RESTORE 

33  1127733  SCREW  OPER  BRKT 


OPERATIONAL  BRACKET  ASSEMBLY 


CONTACT  ASM, OPER  FEEDBACK  C5  & C6 
34  1128688  ET  11  IN  MACHINE 

34  1135308  C5  ET  15  INCH 

34  II 35306  C6  ET  15  INCH 

34  1135405  870.1014,  11  IN 

34  1128848  1415  7040/7044 

34  1128688  SABRE.  STRETCH 

34  1144637  ASM  C-5  767 

34  1145453  ASM  C-6  767 

34  1159499  C-5  870  775  15  IN 

34  1159498  C-6  870  775  15  IN 

35  1141162  SHAFT  CAM  FOLLOW 

USE  WITH  REF  40  ONLY 

35  Dl 124509  SHAFT  CAM  FOLLOW 

uUSED  BELOW  4082837  AND  4380630 

36  35739  SCREW,  CONTACT  MTG 

36  1166041  SCREW  CONTACT  MTG 

USED  WITH  LATE  STYLE  OPR  CONTACTS 

37  1164576  SCREW  CONTACT  MTG 

38  1128692  FOLLOWER  TWO  PIECE 

38  1135173  FOLLOWER  ASM,  CR 

38  1144920  FOLLOWER  767 

39  1073863  SPRING,  INTERPOSER 

40  1124508  FOLLOWER  ASM,  BS 

41  1090162  SPRING,  CAM  FOLLOW 

42  1074556  SPACER,  CAM  FOLLOW 

43  1138805  KEEPER,  SB 

44  1090475  WASHER,  SB  KEEP  SC 

45  1127714  SCREW,  SB  KEEPER 

46  1134948  SPRI NG  BS  TAB  CR  / 

INDEX  INTERPOSERS 
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REF 

P/N 

SOURCE  DESCRIPTION 

60 

1135467 

SPRING  BACKUP 

60 

339113 

SPRING  767 

61 

1128745 

CONTACT,  ALL  MODEL 

ALL  MOOELS  EXCEPT  1014 

61 

1135476 

CONTACT  1014 

62 

326119 

SUPPORT  STRAP 

63 

37435 

INSULATOR  PLATE 

64 

118418 

SCREW  TERMINAL 

65 

1128744 

CONTACT  STRAP 

65 

66 

67 

68 

69 

69 

70 


1135482 
1128743 
173205 
100229 
1 1 35466 
339H3 
1128746 


ALL  MODELS  EXCEPT  1014 


CONTACT  STRAP  1014 
TERMINAL  CONTACT 
SCREW,  MTG 
INSULATOR 
SPRING,  BACKUP 
SPRING  767 
CONTACT  STRAP 


70 

1135474 

CONTACT  STRAP  1014 

71 

339109 

TERMINAL  CONTACT 

72 

339109 

TERMINAL  CONTACT 

73 

1128689 

BRACKET 

ALL  MOOELS 

EXCEPT  15  INCH 

73 

1135309 

BRACKET  C5  15  INCH 

73 

73 

1135307 

BRACKET  C6  15  INCH 

1144638 

BRACKET  C-5  767 

74 

1144636 

PLATE  767 

75 

1164577 

SCREW  C-5  MTG  767 

76 

1145468 

BRACKET  C-6  767 

77 

438552 

SCREW  C-6  MTG  767 

78 

1143616 

SPACER  C-6  MTG  767 

81 

1159536 

SHIELD  C-5 

MUST  USE  WITH  100  IN  MAINSPRING 

PN  1164342 

REF  P/N  SOURCE  DESCRIPTION 


CODE  911 

(6400  PRIMARY  PRINTER  ONLY) 

CODE-511 


■ 

FEED  BACK  CONTACT  ASSEMBLY 


REF 

PN  SOURCC  DESCRIPTION 

1 

*1135193 

LINK  ASM-SPACE 

FOR  EARLY  LEVEL  USE  PN  1128684 

1 

*1128684 

LINK  ASM- OTHER 

2 

1 128682 

ARMATURE  OPR  MAG 

3 

1 1 00938 

SPRING  OPER  M ARM 

4 

355341 

WASHER  BACKSTOP  SC 

5 

1 1 28698 

SCREW  BACKSTOP  MTG 

6 

1166304 

WASHER  SHOCK  ABS 

8 

*1 >59716 

NUT  PULL  LINK 

♦WHEN  REPLACING 

REF  1 ORDER  REF  8 

ALSO-PREV 1 OUS 

style  parts  NO 

LONGER  AVAILABLE 

9 

1128598 

SPACER  OPER  MAG 

10 

1128686 

SUPPORT  OPER  MAG  A 

1 1 

38051 

NUI  OPER  MAG  A MTG 

12 

1164577 

1 > 28680 

SCREW  OPER  MAG  MTG 

13 

PLATE  PIVOT  REAR 

14 

1 1 64582 

SCREW  PIVOT  PL  MTG 

15 

1124234 

SCREW  MTG  BKT  SPR 

15 

1144929 

STUO  767 

16 

1 128713 

BAIL  RH  OPER  CONT 

17 

1128712 

BAIL  LH  OPER  CONT 

18 

1128710 

ARM  RH  OPER  CON 7 B 

19 

1128707 

ARM  LH  OPER  CONT  B 

20 

27073 

NUT  OPER  CONT  BAIL 

21 

1128714 

SCREW  PIVOT  BAIL  A 

22 

10514 

SPRING  BAIL  ARM 

23 

56722 

WASHER  LOCK  BAIL  A 

24 

38051 

NUT  BAIL  ARM  MTG 

25 

1164578 

SCREW  OPER  MAG  SUP 

26 

1135134 

COIL  A MAGNET  48V 

26 

>266894 

COIL  A MAGNET  24V 

27 

302090 

438549 

BLOCK  A TERMINAL 

28 

SCREW.  TERM  BLOCK 
INSULATOR  TERM  BLK 

29 

302131 

30 

1184578 

SCREW  BS  ARM  PIVOT 

31 

H35169 

PLATE,  ARM  PIVOT 

32 

1128679 

PLATE,  ARM  PIVOT 

33 

1128676 

FRAME,  OPER  MAG 

MAGNET  ASM  STRETCH 

48v 

35 

1128675 

35 

1135022 

MAGNET  A ALL  OTHER 

48v 

35 

1266895 

MAGNET  ASM  24V 

36 

11 35016 

OIOOE  ASM  OPER  MAG 
COMMON  ANODE 

36 

1128545 

333264 

OIOOE  ASM  STRETCH 

36 

OIOOE  SINGLE  STRET 

36 

H28544 

BRACKET  OIOOE  STRT 

36 

1145475 

OIOOE  ASM  765 

COM  CATH  4 DIOOES 

36 

1145414 

OIOOE  ASM  767 

COM  CATH  6 DIOOES 

REF  P/N  SOURCE  DESCRIPTION 


CODE  912 

(6400  PRIMARY  PRINTER  ONUT) 


CODE-  512 


OPERATIONAL  MAGNET  ASSEMBLY 


JANUARY  7, 1966 


PAGE  15 


REF 

P/N  SOURCE  DESCRIPTION 

37 

1128683 

BACKSTOP  OPER  ARM 

40 

1159992 

FRAME  OPR  MAC  MTG 

41 

1159834 

PIVOT  PLATE  OPR 

42 

1159833 

BRKT  ASM  OPR  FRONT 

BRKT  ONLY 

FOR 

COILS  SEE  REF  26 

43 

1159829 

ARMATURE  OPR 

44 

H59835 

BACKSTOP  OPR  ARM 

45 

1 159842 

BRKT  ASM  OPR  REAR 

BRKT  ONLY 

FOR 

COILS  SEE  REF  26 

46 

1159832 

BACKSTOP  OPR  ARM 

47 

1159841 

PIVOT  PLATE  OPR 

48 

1159945 

LINK  ASM 

49 

219633 

RETAINER 

50 

1159958 

ARM  CONTACT  ACT 

REF  P/N  SOURCE  DESCRIPTION 


CODE  912 

(6400  PRIMARY  PRINTER  ONLY) 

CODE-512 


• OPERATIONAL  CONTACT  LATCH  ASSEMBLY 


REF 

P/N 

SOURCE  DESCRIPTION 

1 

1128598 

SPACER  OPR  CONT  A 

2 

1135237 

1164576 

PLATE  OPER  CONT  A 

3 

SCREW  OPER  LAT  PLT 

4 

1128706 

BRACKET  OPR  CONT  S 

5 

1 1 64580 

SCREW  OPR  CONT  SUP 

6 

1164578 

SCREW  OPR  CONT  ASM 

7 

1128697 

SUPPORT  OPER  CONT 

8 

1128663 

CONTACT  STRAP  TOP 

9 

1128666 

CONTACT  2ND  FROM  T 

9 

1135489 

OPR  CONT  NO  STEP 

10 

1 1 28669 
1128694 

CONTACT  3R0  FROM  T 

1 1 

CONTACT  BOTTOM 

11 

1135490 

OPR  CONT  NO  STEP 

12 

173205 

SCREW  CONT  MTG 

13 

1135431 

SPRING  CONT  LATCH 

14 

219633 

C CLIP  OPER  CONT 

15 

1128703 

LATCH  LONG 

15 

1135487 

LATCH  LONG  NO  STEP 

16 

1128704 

LATCH  SHORT 

16 

1135488 

LATCH  SHRT  NO  STEP 

17 

1128705 

ROO  LATCH  PIVOT 

18 

1135430 

STOP  CONTACT  LATCH 

28 

1128661 

ASSEMBLY  CONT/LATH 

28 

1262790 

CONTACT  ASM  ONLY 

40 

1159953 

SHAFT  ACTU  ARM 

41 

469565 

RETAINER 

42 

1*59956 

ACTUATOR  CONT  LH 

43 

1159957 

1159938 

ACTUATOR  CONT  RM 

44 

SHAFT  LATCH  SPRING 

45 

1159941 

PLATE  LATCH  ADJ 

46 

1158353 

SCREW  ADJ  PLATE 

47 

1 1 59966 

FOLL  INTERPOSER  LH 

48 

1159967 

FOLL  INTERPOSER  RH 

49 

1159951 

CONTACT  LATCH 

50 

1159940 

SHAFT  FOLLOWER 

51 

1159959 

PLATE  ADAPTER 

51 

1145582 

PLATE  ADAPT  767 

52 

478394 

SCREW  ADAP  PLATE 

53 

•159961 

BRACKET  CONTACT 

53 

1145581 

BRACKET  CONT  767 

54 

1090343 

SPRING  LATCH 

55 

1164578 

SCREW  MTG  PLATE 

56 

1159963 

1164582 

CLAMP  OPR  CONT 

57 

SCREW  CLAMP 

58 

1159937 

CONTACT  BLOCK  ASM 

59 

1166042 

CONTACT  ASM 

59 

1176947 

CONTACT  ASM  835 

REF  P/N  SOURCE  DESCRIPTION 


CODE  913 

IS400  PUMAffY  PUNTER  ONLY) 


CODE-  513 


JANUARY  7, 1966 


ESCAPEMENT  MECH. 


LATf  STYLE 


15"  MACHINE  PARTS 


REF  P/N  SOURCE  DESCRIPTION 


REE  P'N  SOURCE  DESCRIPTION 


46  1128762  LEVER  TAB  LOCKOUT 

47  1138802  SCREW  TAB  PAWL 

48  1132097  PAWL  TAB  LEVER 

49  109*670  SPRING  TAB  LEVER 

50  1128301  STUD  PAWL  MTG 

ABOVE  II  IN  4086400  AND  15  IN 
4383600 

51  37913  NUT  TAB  LEVER  MTG 

52  358174  SCREW  LOCKOUT  LEV 

53  1138801  PAWL  TAB  LEVER 

54  1132080  SCREW  LATCH 

55  1132103  BUSHING  TAB  LATCH 

56  1073449  SPRING 

57  1145516  LATCH  TAB  LEVER 

58  1135195  LCVER  ASM  TAB 

59  1138499  '.EVER  ASM  TAB 

60  1128291  SPACER 

61  1128290  NUT 

62  1 159201  TRIGGER 

63  1072949  SPRING  TAB  TRIGGER 

64  1138801  PAWL  TAB  LEVER 

65  1144878  TAB  LEVER 

66  1124098  PAWL  MTG  STUO 

67  If 44886  NUT 

68  1144887  SPACER 

69  1144888  LEVER  TAB  LOCKOUT 

70  1144885  SPACER 

71  1280081  TRANS  PLY  k BKT 

72  1271973  B/M  TRANS  PULLY  AS 

73  1164561  SHAFT  ASM  1 PIECE 

74  1141846  SCREW  TOP 

74  1164579  SCREW  767  TOP 


1 1124641  ESC  CORD  ORUM  11  IN 

1 1128108  ESC  CORD  DRM  15  IN 

1 1144764  ESC  CORD  DRUM  767 

2 1100523  SCREW  CORD  ORUM 

2 1145479  SCREW  767 

3 1124462  SHAFT  ESCAPEMENT 

3 1144864  SHAFT  ESC  767 

4 1124506  BEARING 

4 1145359  BEARING  767 

5 1141678  SPACER 

6 1124503  PLATE,  BACK 

6 1128368  PLATE  BACK 

ABOVE  SN  4615351  11  IN  AND 
4612100  15  IN 

7 1164579  SCREW  BOTTOM 

8 1133584  STUO,  STOP 

9 1124519  SPRG  ASM  MAIN 

9 1164342  SPRING  ASM  100  IN 

9 H44821  SPRG  ASM  MAIN  767 

10  1141300  HUB  ESC  SPRING 

10  1144863  HUB  ESC  SPRING  767 

11  1100523  SCREW  ESC  HUB 

12  1127733  SCREW  BACKPLATE 

13  M34829  NUT  LOAO  SPRG  MTG 

14  1128387  SPRING  TRANS  LOAD 

15  1128386  PIVOT  TRANS  SPRING 

16  56722  WASHER  LOCK 

17  1141936  SCREW  BAIL  LV  PI V 

20  1128385  SLIDE  PULLEY 

21  1124634  PULLEY  RH  TRANSPT 

22  1166416  CORO  TAB  11  IN 

22  1166414  CORD  TAB  15  IN 

22  1144853  CORO  TAB  767 

23  H64580  SCREW  767 

23  * 38262  SCREW  TAB  CORO  ANC 

24  *1 1 24629  ANCHOR  TAB  CORD 

24  *1145424  ANCHOR  CORO  767 

♦FOR  ANCHOR  ANO  SCREWS  USED  WITH 
IMP  CONTROL  CM  SEE  COOE  508 
REF  74  & 75 

25  1124628  PULLEY  IDLER 

26  1124624  STUO  FRONT  IDLER 

28  1141979  BRACKET  RH 

29  1124394  SCREW  BAIL  LEV  RH 

30  219633  C-CLIP 

31  1127798  BRACKET  SPRING 

32  1127796  SHAFT  PULLY  SPRING 

33  219633  C-CLIP 

34  1127794  SPRING  TRANSPORT 

35  1124643  PULLEY  ASM  PIVOT 

35  H44968  PULLEY  767 

36  38350  SCREW  PIVOT  BKT 

37  H24630  PIN  PIVOT  PULLEY 

37  1144989  PIN  767 

38  1124639  BRACKET  PIVOT  PUL 

39  1124098  STUO  PAWL  MTG 

40  1128770  WASHER  TAB  LEVER 

41  1128768  LEVER  TAB 

42  1135204  SPACER  TAB  LEVER 

43  1124095  NUT  TAB  LEVER  MTG 

44  1124247  WASHER  LO  LV  SCR 

45  15887  SCREW  LOCKOUT  LEV 


REF  P/N  SOURCE  DESCRIPTION 

101  I 12  7764  GUIDE  SET  CL  LINK 

102  36351  SCREW  GUIDE  MTG 

103  1070020  CLEVIS  LINK  ASH 

103  I 1 10529  CLEVIS  LINK  ASH 

USED  UN  IMP  CONTROL  CfcR 
10*  H23520  KEVLEVER  SET  CLEAR 

10*  M 28787  KEVLEVER 

USED  ON  MACHINES  W/TAfi  SET  CLEAR 
LOCKEO 

105  1073*18  C-CUP 

106  1 1 2*875  KEYBUT TON  ENGRAVED 

106  1133808  KEYBUT TON  BLANK 

107  *113*950  LINK  II  IN  MACHINE 

108  *11*11*6  LINK  15  IN  MACHINE 

109  *113*952  ARM  SET  AND  CLEAR 

110  *1128336  BRACKED  SET  CLEAR 

111  *112*290  SPRING  SET  CLEAR 

111  1 I **150  SPRING  USED  ON 

MACHINES  WITHOUT  RET  152 

112  H6*576  SCREW 

112  322665  SCREW  SABRE 

113  *113*829  NUT  SET  CLEAR  BRKT 

II*  *1123526  BELLCRANK  SET  CLR 

115  * 1928  SCREW  SET  CLR  BRKT 

’•REPLACEMENT  Of  ANY  OF  THESE  PARTS 

ON  EARLY  STYLE  MECHANISMS  REQUIRE 
REPLACEMENT  OF  ALL  PARTS  MARKED 
WITH  AN  ASTERISK. 

116  *385*9  SCREW  BRAKE  ADJ 

117  1M7759  SCREW 

118  3*67**  SCREW  RACK  PLUG 

118  257957  SCREw  RACK  PLf.  767 

119  11*1081  PLATE  SPR  II  IN 

119  11*1080  PLATE  SPR  15  IN 

120  116*578  SCREW  PLATE 

121  113*958  SPRING  STOP  12  PIT 

121  113*959  SPRING  STOP  10  PIT 

121  1138090  SPRING  STOP  767 

122  112*076  RACK  10P  II  IN  MAC 

12 2 1128029  RACK  I OP  15  IN  MAC 

122  112*110  RACK  12P  1 I IN  MAC 

122  1128038  RACK  12P  15  IN  MAC 

122  11**752  RACK  IOP  767 

123  1138*02  SUPPORT  TAB  STOP 

12*  116*027  SCREW  GANG  CL  FNGR 

125  11*1270  GANG  CLEAR  FINGER 

1 26**1  1 2*073  BAR  TAB  SI  OP  II  IN 

1 26**1 1 28028  BAR  TAB  STOP  15  IN 

127  251350  SCREW 

128**  338238  SCREW  RACK  PLATE 

129  3167**  SCREW  RACK  PLUG 

129  257957  SCREW  RACK  PLG  767 

130  113*961  PLUG  TAB  RACK 

1 31  219633  C-CUP 

USED  BELOW  S/N  *05  225 

132  112*082  BUSHING  TAB  RACK 

133  116*576  SCREW 

13*  1132212  PIN  TAB  RACK  PLATE 

135  1132122  C-CLIP  TAB  RACK 

136  1166089  PLATE  ALL  ABOVE 

SN  *612333 

136  11*1210  PLATE  TAB  RACK 

ABOVE  *057225 

136  1266171  PLATE  11  INCH 

BETWEEN  *012015  AND  *057225 

136  112*081  PLATE  11  INCH 

BELOW  *012015 

137  11*1223  RETAINER  TAB  T BAR 

138  113*953  STOP  FINAL  TAB  RK 

1 39**! 1 2*075  STOP  FINAL  TAB  RK 

1*0  116*577  SCREW 

1*1  11*5*23  BRACKET  TAB  RK  SUP 

1*2  1128338  SHOE  TAB  RACK  SUP 

1*3  265195  SC=FW 

I**  11**907  GUIOE  ESC  T BAR 

1*5  803278  SCREW 

1*6  11**906  BKT  ESC  T BAR 

1*7  113*960  STOP  TAB 

1 *8**1 1 2*07*  STOP  TAB 

♦♦PARTS  USED  ON  11  IN  MACH  BELOW 
*009050  15  IN  BELOW  *013500 
1*9  1131*961  PLUG  TAB  RACK 

150  113*962  SHAFT  11  INCH  MACH 

150  113*963  SHAFT  15  INCH  MACH 

150  11**751  SHAFT  767 

151  113*635  NUT  BRAKE 

152  1127765  BRAKE  TAB  RACK  OLD 

FOR  RE  PL  ONLY 

153  1lb*289  SPRING  BRAKE 

15*  11*5*22  BKT  ASM  RACK  SUP 

155  1073*18  C-CLIP 

156  113*951  LINK 

157  1 1 **8*8  SHAFT  SET  CL  767 

158  1070020  CLEVIS 

159  | 1 **8*7  LEV  INT  SET  CL  767 

160  1117*88  LINK 

201  1073*18  C CLIP 

202  1128891  BAIL  POWER  TAB 

203  1071**9  SPRING  KL  PAWL 

20*  1128859  KEYLEVER  TAB  RH 

205  107386J  SPRING  KEYLEVER 

206  1073866  BUSHING  TAB  BAIL 

207  1128867  KEYLEVER  TAB  LH 

208  112*890  KEYBUTTON  TAB 

208  1133312  KEYBUTTON  WORKMARK 

208  1133809  KEYBUTTON  BLANK 

209  186923  SCREW  STOP  MTG 

210  1073863  SPRING  INTERPOSER 

211  112867*  INTERPOSER  TAB 

212  113*9*8  SPRING  INTERPOSER 

213  1073**9  SPRING  TAB  LATCH 

21*  1135617  SUPPORT  TORQUE  BAR 

215  11*5*09  COLLAR  TAB  T BAR 

216  11*5*08  BKT  TAB  T BAR  SUP 

217  116*582  SCREW 

218  1159202  STOP  OVERTHROW 

219  116*027  SCREW  TAB  OVTHROW 

220  113*711  SUPPORT  TORQUE  BAR 

USED  BELOW  *005*50 

221  116*027  SCREW  TAB  OVTHROW 

222  11277**  STOP  OVERTHROW 

223  11*1223  RETAINER 

22*  219633  C CLIP 

USED  ON  11  INCH  BELOW  *057225  AND 
15  INCH  BELOW  *367*58 
225  1128763  PLATE  TAB  LINK 


Rtf  P/M  SOURCE  DESCRIPTION 

226  112*827  SCREW 

227  1128759  LINK  tab  ACT 

728  1128752  STOP  TAB  BL  ECC 

279  '128751  SPRING  TAB  BL 

230  1128753  BELLCRANK  ASM  TAB 

231  1073*18  C CLIP 

232  116*576  SCREW 

233  1135312  BRACKET  MTG 

23*  107*2*2  SPRING  INT  LEV 

235  11163*3  SPRING 

236  1073*18  C CUP 

237  11353*0  BL  ASM  TAB 

238  1166301  LEVER  TAB  INT 

239  1073*18  C CLIP 

2*0  1070020  CLEVIS  TAB  ALT 

2*1  1000223  LINK  TAB  ACTUATING 

2*2  116*580  SCREW 

2*3  37913  NUT  TAB  SW  BKT  MTG 

2**  1135036  BRACKET  TAB  SWITCH 

2*5  11590*5  SWITCH  ASH  TAB 

2*6  *385*0  SCREW  SW  MTG 

2*7  11352*1  BAR  TAB  T ORQ  II  IN 

2*7  112876*  II  IN  VERY  EARLY 

2*7  11353*3  BAR  TAB  TORQ  15  IN 

2*7  11**755  BAR  TAB  TORQ  767 

2*8  *5639  WASHER 

2*9  M59205  C CLIP  BOWEO 

250  1159198  TORQUF  BAR  II  INCH 

250  1159199  TORQUE  BAR  15  INCH 

251  20038  SPACER 

252  115920*  LEVER  TAB  SW  ACT 

253  115919*  BRACKET  ASM  TAB 

25*  338238  SCREW 

255  1073**9  SPRING  TAB  SW  LEV 

256  11**928  SPRING  TAB  TORQUE 

25b  1090165  SPRING  TAB  SABRE 

257  1159203  LEV  TAB  SW  TRIG 

236  J 15920b  SPAfti-1  15  in  ONLY 


TAB  MECH. 


SCREW  SW  MTG  II  IN 
SCREW  SW  MTG  15  IN 
SPRING  TRIG  RES 
C CLIP 

SCREW  LH  PLATE  MTG 
SCREW  LH  PLATE  765 
NUT  SW  MTG 
SWITCH  TAB  INTERLK 
LEVER  TAB  INLK  SW 
SPRG  TAB  INLK  LEV 
LEVER  P TAB  ACT 
SPRING  TAB  ACT  LEV 
STUD  TAB  ACT  LEV 
STUD  MTG  BKT 
PLATE  TAB  INTERLK 
SCREW  SW  MTG 
SPRING  T IN  LAT  LV 
LATCH  T INT  SW  LV 
LEV  P TAB  ACT 
STUD  TAB  ACT  LEV 
SCREW  TORQUE  BAR 
ACT  TAB  TORQUE  BAR 
NUT  TORQUE  BAR 
CLEVIS 
LINK  T BAR 
SPACER  TAB  ACT 
STUO 

LINK  TAB  ACT 

LOCKWASHER 

WASHER 

B/M  TAB  765 

B/M  TAB  OTHER  I5IN 

B/M  TAB  ALL  11  IN 

LOCKWASHER 

RETAINER  TORQ  765 

SPACER 

SLEEVE  TORQ  BAR  EX 
B/M  GANG  CLEAR  767 
SCREW  TAB  AOJ 
LINK  POWER  TAB 
RETAINER 
RETAINER 
BELLCRANK  ASM 
NUT 

TORQUE  BAR  ASM 
CLIP 

PIVOT  POWER  TAB 
LATCH  ASM 
SCREW 

SLEEVE  LATE  STYLE 


1159209 
1072703 
1073*18 
116*027 
1 159206 
115923* 
*7987 
65266 
1 1*5**2 
1090*35 
11**892 
115070 

1 1 **89 1 
1 1**89* 
11*5*38 
*385*1 
107*2*2 
1 1*5**3 
1 1**893 
11**891 
*385*9 
11**895 
211*985 
1070020 
1000223 
1 1 **850 
11 **889 

10703*0 

358509 

257985 

1272187 

1272188 

1272189 

358509 

1018*77 

3**239 

'00237 

12761R5 

1159*92 

1159*91 

219633 

1073*18 

M59339 

1091057 

1159*69 

11*1223 

1159*9* 

1159*83 

116*576 

11*1269 


TAB  MECH. 


:***  NEW  STYLE  2U 

"-"s 


767  ONLY 


NEW  STYLE 


(6400  PRIMARY  PRINTER  ONLY) 


REF  PIN  SOURCE  DESCRIPTION 

1 37913  NUT,  LATCH  SCREW 

2 1141071  SCREW. LATCH  AOJ 

3 37913  NUT.LATCH  SCREW 

4 1141071  SCREW, LATCH  AOJ 

5 1100937  SPRING, SB  LATCH 

6 1128374  LATCH  ASM 

ABOVE  SN  4615351  H IN  AND 
4612100  IS  IN 

6 1124476  LATCH  ASM,  11  IN 

6 1128105  LATCH  SB  IS  IN 

70)138805  KEEPER, SB 

8 01138452  CAM  ESC 

9 □ 257969  SCREW, SB  I NLK  CAM 

10  01145478  CAM  SB  INTLK 

11  01138454  LEVER  ASM, SB  I NLK 

12  01090343  SPRING, SB  LOCKOUT 

13  1124885  KEYBUTTON  767 

13031266879  KEYBUTTON, SB-GRAY 

l4oi  1141103  SHAFT  ASM,  SB 

14  1176906  SHAFT  ASM  835-935 

15031128270  CLIP, SB 

16031141106  STUO.SB  G'JIOE 

17  1164576  SCREW 

1  Soil 090970  WASHER. SB  SUPPORT 

19031141105  SUPPORT.  SB 

2003  37913  NUT, SB  GUIDE 

21  257957  SCREW  SET 

22  1128883  COLLAR, SB  LOCKOUT 

23  1123987  SCREW.  SB  SHAFT 

24  38051  NUT,  SHAFT  SCREW 

25  1073863  SPRING, I NTERPOSER 

26031128271  LEVER  ASM 


REF  P/N  SOURCE  DESCRIPTION 

56**  257984  WASHER,  SCREW 

57  6364  WASHER,  SB  STOP 

**USED  ON  MACHINES  BELOW  4011200 

58  1127722  NUT,  SB  STOP 

59**1 132042  STOP, SPACEBAR 

60  1132088  STUO,  SB  GUIDE 

61  1134824  STOP,  SB 

62**1 164580  SCREW 

63  8506  NUT,  GUIDE  STUD 

©4  1133671  SPRING, SPACEBAR 

64  1123973  SPRING  - EARLY 

65  It 33687  PLATE,  SB  SPRING 

66  1134852  GUIDE, INTERPOSER 

67  1134977  BRACKET,  BAIL 

68  1134710  NUT .ADJUST  SCREW 

69  1124014  BRACKET,  REPEAT 

USED  ON  MACHINES  BELOW  4010750 

70  1134709  SCREW, ADJUSTING 

71  1123982  LEVER  ASM, SPACE 

USEO  BELOW  4064000  k 4370500 

71  1138469  LEVER  ASM,  SB 

USEO  WITH  NEW  STYLE  SB  I NLK  BELOW 
4083195,  4704072  k 4380816 

72  1123977  ECCENTRIC,  SPACE 

73  37913  NUT.  SB  LEVER 

74  1127733  SCREW, I NTERLOCK 

75  1272940  SCREW 

75  1145363  RIVET  767 

76  1164086  SPRING  SB  LEVER 

77  1124555  LATCH  INTERPOSER 

78  1132165  SPRING  PAWL 

79  1141266  SPRING  INTERPOSER 

80  1176863  INTERPOSER  SP  BAR 

81  1176920  INTERPOSER  SP  AUX 

82  REFERENCE  ONLY  SEE  REF1I0  CODE503 

83  123552  SPRING  AUX  RESTORE 

84  1176998  SPRING  LINE  LOCK 

85  1.141266  SPRING  SB  TENSION 

86  1176906  SHAFT  ASM  SP  BAR 

87  1176914  KEYLEVER  SPf :E  BAR 

88  1272939  NUT 


SPACEBAR  MECK 


mUSEO  ON  MACHINES  ABOVE  SN  4083195 
ANO  4380816 

27  1134708  SPRING  SB  LEVER 

28  123491  SPRING  KEYLEVER 

2901)27714  SCREW  SB  I NTKEEPR 

30  01090472  WASHER  SB  I NT  SCR 

□USEO  ABOVE  SN  4064000-11  INCH  ANO 

SN  4370500-15  INCH 

31  1134865  INTERPOS  OLO  SB 

31  1145362  INTERPOSER  SB  767 

31  01135229  INTERPOSER-NEW-SB 

32  150047  SPRING  INTERPOSER 

33  1072703  SPRING  LATCH 

34  10738 66  SLEEVE,  SB  STEM 

45  257969  SCREW. CAM 

46  1124538  CAM, ESCAPEMENT 

47  1134848  CAM, SB  LOCKOUT 

48  1134851  SPRING, SB  LOCKOUT 

49  1134850  GUIDE,  CAM 

50  355341  WASHER. SCREW 

51  38261  SCREW, CAM  GUIDE 

52  1271552  BUTTON, SB  GRAY 

53  1123979  SHAFT  ASM,  SB 

BELOW  4007000  ORDER  THE  SHAFT  ASM 
BUTTON  ASM  AND  TWO  RETAINERS. 

FOR  MACHINES  BELOW  4002158, ORDER 
THE  SHAFT  ASM, BUTTON  ASM, TWO  RE- 
TAINERS, ANO  B/M  1271551. 

54  528552  RETAINER 

55**1 127763  NUT, STOP  SCREW 


(6400  PRIMARY  PRINTER  ONLY) 


REF  PIN  SOURCE  DESCRIPTION 


REF  P/N  SOURCE  DESCRIPTION 


I 1128202  PAWL  BACKSPACE 

1 1141536  PAWL  BS 

USEO  WITH  GANG  CLEAR 

2 1132064  SPRING  BS  PAWL 

3 1124614  STUO  BS  RACK  MTG 

3 1144834  STUO  767  - BLACK 

3 01144836  STUO  RH  767 

4 1144832  RACK  10P  767 

4 1124618  RACK  BS  10  PITCH 

11  INCH  MACHINE 

4 1128025  RACK  BS  10  PITCH 

15  INCH  MACHINE 

4 1124568  RACK  BS  12  PITCH 

11  INCH  MACHINE 

4 1128024  RACK  BS  12  PITCH 

15  INCH  MACHINE 

5 37913  NUT  STUO  BELLCRANK 

6 1124612  STUO,  BS  BELLCRANK 

7 1124615  STUO  BS  INTM  LEVER 

8 37913  NUT  SCREW  LATCH  AD 

9 1132098  SCREW  BS  LATCH  ADJ 

10  1124489  LATCH  ASM  BS 

10  1159485  LATCH  ASM  BS 

ABOVE  SN  4615351  <1  IN  ANO 
4612100  15  IN 

11  1138799  LEVER  INTER  10P 

11  1138800  LEVER  INTER  I2P 

11  *1124613  LEVER  INTER  10P 

11  *1132204  LEVER  INTER  I2P 

*USEO  BELOW  APPROX  S/N  40)20»5 

12  37913  NUT  INTM  LEVER  MTG 

13  1072703  SPRING  BS  LATCH 

14  1134948  SPRING  OPR  INTPR 

15  1128674  INTERPOSER  BS 

16  1073863  SPRING  INTPR  PAVR. 

17  1133686  KEYLEVER  BS 

18  1071687  SPRING  BS  KEYLEVER 

19  1133313  KEYBUTTON  1415 

19  D33313  KEYBUTTON  1014 

19  1133313  KEYBUTTON  7040-44 

19  H338I1  KEYBUTTON  SABRE 

19  1124450  KEYBUTTON  STRETCH 

19  1133811  KEYBUTTON  1620 

19  1124450  KEYBUTTON  ET 

19  1124450  KEYBUTTON  767 

20  1071449  SPRING  BS  KL  PAWL 

21  1124616  SPACER  BS  RACK 

22  1073418  RETAINER  BS  LATCH 

23  1091618  SPRING  RACK  II  IN 

23  58852  SPRING  RACK  1 5 IN 

24  1124094  SPACER  BS  PAWL 

25  01144338  WASHER  767 

26  o 47987  nut  767 

OUSC0  WITH  STUO  1144836 


BACKSPACE  MECH 


REF  P/N  SOURCE  DESCRIPTION 

1 123491  SPRING  KEYLEVER 

2 1133314  KEYBTN  1014  k 1415 

2 1124870  KEYBTN  ALL  OTHERS 

3 1164576  SCREW  ARM  ASM  MTG 

3 322065  SCREW  RH  LONG 

4 1133681  KEYLEVER 

4 1159362  KEYLEVER  775 

5 43373  SPRING  CR  SHOE 

6 1071449  SPRING  CR  K/L  PAWL 

7 1132003  ARM  ASM  CR  ACTUAT 

7 1144922  ARM  ASM  CR  ACT  767 

FOR  MACHINES  BELOW  4600120  ALSO 
ORDER  PN  1128338  k PN  43373 

8 1128338  SHOE,  CARR  RETURN 

8 11244/8  SHOE,  CARR  RETURN 

FOR  MACHINES  BELOW  4600120 

9 1128325  SPRING  ACTUAT  ARM 

9 1117589  SPRING  SHORT 

USED  ON  MACHINES  WITH  OLO  CR  ACT 
ARM  - HOOKED  BETWEEN  ACTUATING 
ARM  AND  ESCAPMENT  BACK  PLATE.  SPR 
REF  39  SHOULD  BE  REMOVED 

10  1132007  SPRING  CR  ACTUAT 

11  1132000  STUD  ACT  ARM  SPR 

12  1133610  HUB  CLUTCH  ARM 

13  1124775  SCREW  CR  HUB 

14  1138462  NUT  CR  SHOE  ADJSTG 

15  1133549  SCREW  CR  Cl  ARM 

16  1128125  LEVER  ASM  CR 

17  338238  SCREW  CR  LEVER  MiG 

18  1128122  LEVER  ASM  CR  LATCH 

19  37913  NUT  CR  LATCH  SCREW 

20  1159298  SCREW  LATCH  ADJ 

20  1159286  REF  138 

USED  ABOVE  SN  4608386 

21  1128103  ARM  ASM  CR  LATCH 

21  1128103  arm  ASM  767 

22  1128008  SPRING  CR  LEVER 

23  1073418  CLIP  C LATCH  ARM 

24  1128099  ARM  A CR  LATCH  ACT 

24  1144849  ARM  ASM  CR  LAT  767 

25  1124638  PULLEY  LH  FRONT 

26  1124567  PULLEY  LH  REAR 

27  1124453  STUD  REAR  IDLER 

27  114491 1 STUD  REAR  IDLE  767 

28  1124628  PULLEY  REAR  IDLER 

29  1166414  CORO  CR  II  IN 

29  1166415  CORD  CR  15  IN 

29  1144852  CORD  CR  767 

30  1128352  SCREW  CR  CORD  DRUM 

30  1145479  SCREW  DRUM  767 

31  1124463  DRUM  CR  CORD 

31  1144762  DRUM  CR  767 

32  1124472  ARM  ASM  CR  LATCH 

33  1132098  SCREW  CR  LATCH  ADJ 

34  37913  NUT  ADJ 

35  123491  SPRING  CR  LAT  ARM 

36  1132098  SCREW  CR  ADJ 

37  1090394  WASHER  CR  ACT  ARM 

38  37913  NUT  CLUTCH  ECC 

39  FOR  REFERENCE  ONLY 

40  1138110  LINK  CR  LATCH 

ON  MACHINES  WITH  OLD  STYLE  CR  ACT 
ARM  REMOVE  REF  39  AND  INSTALL 
REF  9 

41  *1124766  STUD  MULT  LEV 

41  1135676  STUD  765 

42  *1124767  BUSHING  MULT  LEV 

43  1134957  STUD  PRESSED  IN 

THE  SIDE  FRAME 

44  1092125  C CLIP 

45  * 257186  NUT  MUTL  LEV 

*USED  ON  MACHINES  BELOW  4012015 

45  1135677  NUT  765 

46  1124610  STUD  LATCH  ECC 

47  1128168  LATCH  CR  CLUTCH 

47  1124608  LATCH  CR  CLUTCH 

BELOW  SN  4012015 

48  1128169  SPACER  CR  CLUTCH 

48  1124609  SPACER  II  INCH 

BELOW  SN  4012015 

49  1144849  ARM  CR  LATCH  767 

49  1133608  ARM  CR  LATCH  ACT 

FOR  MACHINES  BELOW  4001844  ALSO 
ORDER  1133609  ARM  1133610  HUB 
1133549  SCREW  AND  1124775  SCREW 

50  1073863  SPRING  INTPOS  PAWL 

51  1128673  INTERPOSER  CR 

52  1134948  SPRING  CR  INTPOS 

52  1134884  SPRING  767 

53  1072703  SPRING  CR  LATCH 

54  1141230  BUSHING  RH  1 1 IN 

54  1141231  BUSHING  RH  OTHER 


REF  P/N  SOURCE  DESCRIPTION 

110  339108  TERMINAL  CONTACT 

111  1127273  STRAP  ASM  0/S 

112  316457  SP  CONTACT  BACKUP 

113  339107  TERMINAL  CONTACT 

114  326067  STRAP  ASM  N/0 

115  100349  INSULATOR 

116  173209  SCREW  CONT  MTG 

117  1128749  CONT  BRACKET 

117  1159558  CONTACT  BK1  767 

ABOVE  SN  4610360 

118  338238  SCREW  CONT  ASM  MTG 

119  45639  WASHER 

120  1 18418  SCREW  TERMINAL 

121  1128749  BKT  CONT  ASM  MTG 

122  1164582  SCREW  CONT  ASM  MTG 

123  1135466  SPRING  BACKUP 

124  1128746  STRAP  ASM  N/C 

125  1128743  TERMINAL  CONTACT 

126  1135467  SPRING  BACKUP 

127  100229  INSULATOR 

128  173205  SCREW  CONT  MTG 

129  1073418  C-CLIP 

130  1128397  BELLCRANK  CLU  UNLA 

131  1141173  STUO  CR  ARM 

132  1141172  SPRING  CR  ARM 

133  1141245  ARM  CR  CLUTCH 

134  1164799  BLOCK  RUBBER 

135  1141290  CUP  CR  ARM 

136  1124775  SCREW  CR  HUB 

137  37913  NUT  LATCH  ADJ 

138  1159286  SCREW  LATCH  ADJ 

139  1100937  SPRING  CR  LATCH 

140  1164105  ARM  ASM  CR  LATCH 

150  37913  NUT 

151  H59321  BRACKET  ASM 

152  1159286  SCREW 

153  1092125  RETAINER 

154  REF  ONLY  SEE  INOCX  HECH 

155  1159327  ARM  ASM  CR  LAT  ACT 

156  1159334  PIN  LH  OPER  PIVOT 

157  1124610  STUD  LATCH  ECC 

158  1159818  LATCH  ASM 

159  1128169  SPACER 

160  37913  NUT 

161  H59336  COLLAR 

162  257957  SCREW  SET 

163  1141072  SCREW 

164  1166212  LEVER  ASM 

165  338239  SCREW  LEVER  ASM 

166  1166214  LATCH  ASM 

167  1100937  SPRING  LATCH 

168  37913  NUT 

169  REF  ONLY  SEE  INDEX  MECH 

170  REF  ONLY  SEE  INDEX  MECH 

171  38051  NUT 

172  H59335  ARM  INTERMEDIATE 

173  236550  SCREW 

174  1090336  WASHER 

180  1159493  BRACKET 

181  H00937  SPRING 

182  1090336  SPACER 

183  322065  SCREW 

184  1159335  ARM  INTER  LATCH 

185  38051  NUT 

186  37913  NUT 

187  1092125  RETAINER 

188  1128169  SPACER 

189  1124610  STUO  LATCH  ECC 

190  1159374  LATCH  ARM 

191  1159372  ARM  ASM  CR  LAT  ACT 

192  1166214  LATCH  ASM 

193  1159479  LEVER  CR  RETURN 

194  1092125  RETAINER 

195  1159286  SCREW  ADJ 

196  1141072  SCREW  ADJ 

197  37913  NUT 

198  1145495  767  CONT  ASM  LATE 

SEE  REF  81  CODE  920  FOR  IND  PARTS 


CARRIER  RETURN  MECH 


I LATE_sjnrL£_  J 


CARRIER  RETURN  MECH. 


55  264641  C CLIP 

56  1164582  SCREW  RH  BUSHING 

57  1141228  STUD  CLUTCH  UNLAT 

58  1164576  SCREW  BRKT  MTG 

59  1128167  BKT  CR  UNLATCHING 

60  1123627  STUO  CR  UNLATCHING 

61  1123628  BELLCRANK  CR  UNLAT 

62  1070020  CLEVIS 

63  1124600  LINK  CR  UNLATCHING 

63  1164171  LINK  CR  UNLATCH 

USED  ABOVE  SN  4607315 

64  1123629  STUD  CR  KEEPER 

65  1123631  KEEPER  CR  LATCH 

66  150735  SPRING  CR  KEEPER 

67  322065  SCREW  LOCK  11  IN 

67  1128113  SCREW  LOCK  15  IN 

68  1127737  LOCK  TAB  RACK  BUSH 

69  1115017  SPRING  COVER  INTLK 

70  1144937  COLLAR  767 

71  257957  SCREW  COLLAR  767 

72  45638  SPACER  767 

73  38263  SCREW  767 

74  56722  LOCKWASHER 

100  1144859  CONTACT  ASM  767 

101  1128748  CONTACT  ASM 

101  1159589  CONTACT  ASM 

USEO  WITH  TILT  UP  COVERS 

101  1076948  CONT  ASM  835-935 

102  1123590  SPACER 

103  1108350  SHIELD  CONTACT 

104  1128744  STRAP  ASM  0/S 

104  1176949  STRAP  835  935 

105  339109  TERMINAL  CONTACT 

106  37435  INSULATOR 

107  326119  SUPPORT  CONT  STRAP 

108  1128745  STRAP  ASM  N/0 

109  339113  SP  CONT  BACKUP 


CODE  919 

(6400  PRIMARY  PRINTER  ONLY) 


JANUARY  7, 1966 
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REF 

m SOURCE  DESCRIPTION  1 

i 

177939 

SPRING  INOEX  KL 

2 

1073418 

C-CLIP 

3 

1164859 

KEY  BUT  ATT  935 

3 

1 1 33315 

KEY  BUT  1014  1415 

3 

1133807 

KEY  BUT  ST RETCH, 

SABRE 

3 

1141116 

KEY  BUT  1620 

3 

1124850 

KEY  BUT  ET 

4 

1123984 

KEYLEVER  INDEX 

4 

1159193 

KEYLEVER  INDEX 

USED  ABOVE 

SN  4605252 

5 

1071449 

SPRING  KL  PAWL 

6 

257187 

NUT  15  INCH  MACH 

7 

1090622 

WASHER  15  IN  MACH 

9 

112841 1 

SCREW  SEMS  11  IN 

9 

'40191 

SCREW  15  IN  MACH 

10 

1135167 

LEVER 

10 

1141558 

LEVER  24T 

11 

1092125 

C-CLIP  15  IN  MACH 

12 

1128975 

DETENT  36T 

ALSO  ORDER 

REP 

13  AND  14 

12 

1138122 

DETENT  ASM  27T 

ALSO  ORDER 

REP 

13  AND  14 

12 

1141561 

DETENT  ASM  24T 

ALSO  ORDER 

REP 

13  AND  14 

13 

1128302 

SCREW  DETENT  ASM 

ALSO  OROER 

REP 

12  AND  14 

14 

257984 

WASHER  DETENT 

ALSO  ORDER 

REP 

12  AND  13 

14 

1127741 

SPACER  DET  PIN  FD 

15 

1127763 

NUT  DETENT  STUD 

•'16 

1107795 

SPRING  INDEX  PAWL 

17 

264641 

C-CLIP 

18 

1124396 

SPRING  t NO  SEL  LEV 

19 

1092125 

C-CLIP 

20 

1135456 

LEVER  INOEX  SEL 

20 

1135265 

LVR  IND  ALL  METAL 

20 

1166071 

LtVER  IND  SEL  54T 

20 

1128483 

LEVER  IND  SEL  835 

21 

1128076 

LEVER  CAM  27T  36T 

21 

1141559 

LEVER  CAM  24T 

22 

1134956 

LINK  INDEX  11  INCH 

22 

1128083 

LINK  INDEX  15  INCH 

23 

1164576 

SCREW 

25 

1128084 

STUD  IND  SEL  LEV 

USED  ON  ALI 

11 

IN  AND  15  IN 

MACHINES  ABC 

4012015 

26 

1133667 

SPRING  INDEX 

27 

1128018 

CARRIER  INO  PAWL 

28 

1 1 33668 

SPRING  INDEX  PAWL 

29 

1166186 

LEVER  INDEX  15  IN 

30 

1070020 

CLEVIS 

30 

*1164127 

CLEVIS 

♦USE  ON  MACHINES  ABOVE  SN  4602500 

31 

1092125 

C-CLIP  15  IN  MACH 

33 

1164582 

SCREW  PLATEN  STOP 

34 

1128017 

STOP  PLATEN  OVERTH 

35 

1128081 

SHAFT  15  IN  MACH 

3b 

1128079 

LINK  15  IN  MACHINE 

37 

1127727 

CLEVIS 

37 

1164127 

CLEVIS  LOCKING 

38 

1073863 

SPRING  INT  PAWL 

39 

1128674 

INTERPOSER  INDEX 

40 

1 1 34948 

SPRING  INTERPOSER 

40 

1 1 34884 

SPRING  767 

EARLY  STYLE 

INOEX 

41 

1133663 

SPRING  DETENT 

50 

1124764 

LEVER  INDEX  SELECT 

51 

1092125 

C-CLIP 

52 

1070020 

CLEVIS 

S3 

1014536 

LINK  INOEX  SELECT 

54 

1132173 

SPRING  INOEX  SELEC 

55 

1123532 

LEVER  INOEX  MULT 

5b 

38214 

NUT  LEVER  STOP  SCR 

57 

62031 

WASHER 

58 

1127727 

CLEVIS 

58 

1164127 

CLEVIS  LOCKING 

59 

1127728 

NUT 

60 

1132161 

STOP  PLTN  OVERT HRO 

61 

1M7759 

SCREW  PLATEN  STOP 

^ 62 

1132162 

STOP  INOEX  MUl  LEV 

63 

1164582 

SCREW  LEVER  STOP 

64 

264641 

C-CLIP 

b5 

1124772 

link  PWL  CARRIER 

66 

1132158 

STUD  INDEX  LINK 

67 

1132164 

SPRING  INO  PWL  CAR 

68 

1124756 

CARRIER  ASM  INO  PL 

69 

1115017 

SPRING  INDEX  PAWL 

70 

117759 

SCREW  UP  STOP 

71 

1124762 

STOP  UPPER  INDEX 

72 

1124766 

STUD  CONTROL  LEVER 

73 

1092125 

C-CLIP 

CONTACTS 

80 

n 35002 

N/C  CONTACT  ASM 

81 

1135212 

N/0  CONTACT  ASM 

82 

1164579 

SCREW 

83 

38051 

NUT 

84 

1135001 

BRACKET  CONTACT  MT 

85 

173205 

SCREW  CONT  MTG 

86 

100229 

INSULATION  SCRFw 

87 

1 108350 

SHIELD  CONTACT 

88 

37435 

INSULATION  CONTACT 

89 

1135466 

SPRING  CONT  BACKUP 

90 

1135474 

CONTACT  STRAP 

91 

339109 

TERMINAL  CONTACT 

92 

1 104)8 

SCREW  TFRMINAL 

93 

1135479 

CONTACT  STRAP 

120 

118418 

SCREW  TERMINAL 

121 

37435 

INSULATOR  CONTACT 

122 

339109 

terminal  contact 

123 

11 35467 

SPRING  CONT  BACKUP 

124 

H28745 

CONTACT  STRAP  N/0 

125 

326119 

SUPPORT  CONT  STRAP 

126 

1135466 

SPRING  CONT  BACKUP 

176 

11 35467 

SPRING  CONT  767 

127 

1128744 

CONTACT  OP  STRAP 

128 

H08350 

SHI ELO  CONTACT 

129 

H4045 

INSULATION  SCREW 

MO 

173202 

SCREW  C TNT  MTG 

161 

1 100668 

WASHER 

162 

1 1 35466 

SPRING  CONT  BACKUP 

163 

1128746 

CONTACT  STRAP 

164 

118418 

TERMINAL  CONTACT 

165 

1135467 

SPRING  CONT  BACKUP 

166 

1176514 

BRACKET  ATT  MTG 

167 

1'64579 

SCREW  ATT  MTG 

168 

38051 

NUT 

169 

1176913 

CONTACT  ASM  935 

170 

1271988 

B/M  54T 

171 

1272719 

B/M  INDEX  LEVER 

ANO  OP  SHAFT  SUP 

172 

1128477 

LEVER  CAM  27T  J6T 

REF 

PIN 

SOURCE  DESCRIPTION 

173 

1135456 

LEVER  INDEX  SEL 

174 

1141776 

SCREW 

175 

1115633 

RETAINER 

CODE  920 

(6400  PRIMARY  PWMTER  ONLY) 

CODE -520 


JANUARY  7. 1966 


REF  P/N  SOURCE  DESCRIPTION 

1 1118361  RETAINER  BAIL 

2 1141269  SLEEVE,  SHIFT  KYL 

3 1132235  BAIL,  SHIFT 

4 1072703  SPRING. KEYLEVER  LH 

5 1138455  WASHER,  SHIFT  BAIL 

6 1928  SCREW.  SHIFT  BCRK 

7 1134829  NUT,  SHIFT  BAL  BCK 

8 1124285  BELLCRANK  SHIFT  BL 

9 1070020  CLEVIS  SHIFT  REL  L 

10  1128935  LINK  ARM  SHIFT  REL 

11  1100523  SCREW  SHIFT  INTERL 

12  1124284  CAM  SHIFT  INTERLK 

13  1073418  CLIP  C SH  DETENT 

14  *1133596  DETENT  SHIFT  CAM 

15  1124722  SPRING  SHIFT  DET 

16  1090162  SPRING  SH  INTERLK 

17  1072703  SPRING  SH  RELEASE 

18  264641  RETAINER  SH  REL  a 

19  1141648  STUD  SHIFT  REL 

USED  ON  IMP  CONTROL  C&R 

19  1132286  STUD  SHIFT  REL 

19  1144795  STUD,  767 

20  *1124697  STUD  SH  DETENT  ARM 

*BELOW  MACHINE  SER  -4002000  RE- 
PLACEMENT OF  PART  1124697  OR 
1133596  REQUIRES  REPLACING  BOTH 

21  1133501  STUD  SH  DET  SPRING 

22  1164576  SCREW  SHIFT  BRAKE 

23  1164582  SCREW  SH  LK  BRACKT 

24  1124010  BRACKET  SHIFT  LOCK 

25  1127936  KEYBUTTON  LH  1014 

25  1133037  KEYBUTTON  LH  SABRE 

25  1132259  KEYBUTTON  LH  OTHER 

26  1133810  KEYBUTTON  LK  1014 

26  1133810  KEYBUTTON  LK  SABRE 

26  1132266  KEYBUTTON  LK  OTHER 

27  1074242  SPRING  SHIFT  LOCK 

26  1133685  KEYLEVER  101 4SA8RE 

28  1128871  KEYLEVER  ALL  OTHER 

29  1107794  SPRING  SH  LK  I NT PR 

30  1128893  INTERPOSER  SH  UNLK 

31  1135604  LINK  LOCKOUT 

32  1070020  CLEVIS  LKOUT  LINK 

33  1127930  KEYBUTTON  RH  1014 

33  1133038  KEYBUTTON  RH  SABRE 

33  1 132252  KEYBUTTON  RH  OTHER 

34  1133672  KEYLEVER  RH  SHIFT 

35  257969  SCREW  SHF  ARM  PIV 

36  251989  RETAINER  CAM  ROLL 

37  1124259  ROLLER  SHIFT  ARM 

38  1159109  SHAFT  ROLLER 

39  1132029  BRAKE  SHIFT  CAM 

40  22066  WASHER  SH  DET  STUD 

41  1124773  DAMPER,  BRAKE  ARM 

42  1135039  PLATE,  SHIFT  ARM 

42  1159969  PLATE  11  IN  PERMIS 

MAKE  CONTACTS 

43  1090050  SPACER  STOP  SCREW 

44  1128970  STUD  ARM  STD  SABRE 

45  1124775  SCREW  SHIFT  STOP 

46  1123807  SHAFT  ECCENTRIC 

47  1124292  ROLLER  CAM  BACKUP 

48  1073418  CLIP  C ROLLER  ECC 

49  1141215  SCREW  SHIFT  ARM 

50  1141030  NUT  SCREW  SHIFT 

51  1124261  ARM  SHIFT 

52  1124267  PULLEY  RH  ROTATE 

52  1144979  PULLEY,  767 

53  1124268  SCREW  RH  ROTATE  PU 

53  1164576  SCREW  767 

54  1128971  tab  SHIFT  ARM 

55  15887  SCREW  TAB  SHIFT  A 

56  38051  NUT  ROLLER  SHAFT 

57  1128785  BRACE  SHIFT  ARM 

58  1128471  SPRING  SHIFT  ARM 

59  1124266  PIN  PIVOT  SH  ARM 

60  1138463  PIN.  SHIFT  ARM 

USED  ON  MACHINES  BELOW  SN  4005000 

61  1115633  RETAINER 

62  1164576  SCREW,  MTG  PLATE 

63  1124819  WASHER  SHIFT  CAM 

USED  ON  MACHINES  BETWEEN  SER* 
4005325  AND  4014850 

64  1135639  CAM  SHIFT 

65  1124273  PLATE  SH  CLU  SPG  R 

66  1164584  SCREW  SH  BACKSTOP 

67  1123810  STOP  SHIFT  CAM 

68  1128932  ARM  SHIFT  RELEASE 

68  1144790  ARM  REL  767 

69  257969  SCREW  SET  SH  ARBOR 

70  1124271  ARBOR  SHIFT  CLUTCH 

71  1124276  ARM  ASM  INTERLOCK 

72  1073418  CLIP  SHIFT  I NTL 

73  1132287  SPRING, SHIFT  CLUT 

74  1132123  RATCHET  II  INCH  MA 

74  1159409  RATCHET  15  INCH  MA 

75  219743  CUP  C SH  RATCHET 

76  1128190  SHAFT  REL  15  INCH 

77  1128195  BRACKET  SHIFT  SPR 

78  38351  SCREW,  BRACKET 

79  1124722  SPRING.  DETENT 

80  1128199  BRAKE  SHET  15  INCH 

81  1164576  SCREW,  BRAKE  MTG 

82  264641  CLIP  C SH  REL  1 51 N 

83  1124697  STUD  DET  15  INCH 

84  1135304  LINK  SHIFT  RELEASE 

84  1128935  LINK  SHIFT  RELEASE 

USED  ON  MACH  ABOVE  SN  4615040 

85  1072703  SPRING  SHIFT  REL 

86  1135320  ARM  SHIFT  REL  1 51 N 

86  1144790  ARM,  767 

87  1128192  ARM  ASM  15  INCH 

87  1144880  ARM,  767 

88  1090162  SPRING  SHIFT  INTLK 

89  1128193  ARM  SH  INLK  SPR  15 

90  358174  SCREW  SHIFT  I NTL 

90  1141853  SCREW  767 

90  1138353  SCREW,  EARL.' 

USED  WITH  WASHER  PN  1090630 

91  1164576  SCREW  BRACKT  15  IN 

92  1128189  BRACKET  SHIFT  SUPP 

93  1159782  OETENT  SHIFT  CAM 

94  1073418  CLIP  C OETENT  ARM 

95  1073863  SPRING,  RH  KL 

96  257957  SCREW  REL  SHAFT 


REF  P/N  SOURCE  DESCRIPTION 

100  1145451  SPACER  767 

105  1176842  CAM  C-7 

106  257985  WASHER  CAM  SCREW 

107  1159262  SCREW  C-7  CAM 

108  1176884  CLAMP  CABLE 

109  1164578  SCREW  CABLE  CLAMP 

110  1176882  CABLE  CC  SH  INPUT 

111  1176885  BRACKET,  CLAMP  MTG 

112  1176872  ARM,  PRINT  INLK 

113  UI128355  SHIFT  ARM  765-1014 

113  01159799  SHIFT  ARM  731-735 

113  01145519  SHIFT  ARM  767 

11301166003  SHIFT  ARM  775 

114  ol 128303  SPRING 

115  ol 090254  WASHER 

116  01141992  PIN  PIVOT 

11701128356  SCREW  STOP 

116  38051  NUT  SCREW  LOCKING 

119  1092125  RETAINER 

USED  ABOVE  SN  4619427 

120  1133746  RETAINER 

121  1166557  WASHER  THRUST 

122  1166370  WASHER  C7  MTG 

USED  WITH  REF  123 

123  1176990  CAM  C-7  835 

124  1166380  STOP  SHIFT  RATCHET 

125  1166363  SCREW  ADJ 

126  1166384  RATCHET  11  IN 

126  1166385  RATCHET  15  IN 

127  1124836  SCREW  RATCHET 

128  1166368  PLATE  SHIFT  15  IN 

128  1166371  PLATE  SHIFT  II  IN 

129  1166375  CAM  SHIFT 

130  1123810  OVERTHROW  S OP 

131  1164584  SCREW  STOP 

132  1160256  O-RING 

133  1166381  SPRING  SHIFT  CLU 

134  1166362  ARBOR  SHIFT  CLUTCH 

135  1166369  SLEEVE  SHIFT  ASM 

136  257969  SCREW  SHIFT  ARBOR 


SHIFT  MECH 


LONG  CARRIAGE  MACHINE  FWRTJ 


SHIFT  MECH. 


(6400  PRIMARY  PRINTER  ONLY) 
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REF 

P/N  SOURCE  DESCRIPTION 

REF  P/N  SOURCE  DESCRIPTION 

I 

1135425 

SHIELD  CONTACT 

i 

1159542 

SHIELD  CONTACT 

USED  ABOVE  SN  4610399 

2 

37435 

INSULATOR  PLATE 

3 

339' 09 

TERMINAL  CONT  SPR 

4 

118418 

SCREW  TERMINAL 

5 

1135467 

SPRING  CONT  BACKUP 

6 

1128745 

CONTACT  SHIFT  N/0 

7 

326119 

SUPPORT  CONT  STRAP 

8 

1135466 

SPRING  CONT  BACKUP 

8 

1135467 

SPRING  767 

9 

1128744 

CONTACT  OPER  STRAP 

to 

1128743 

TERMINAL  CONTACT 

11 

1128746 

CONTACT  SHIFT  N/C 

12 

104278 

INSULATOR  SCREW 

1 3 

104676 

SCREW  CONT  MTG 

14 

1262780 

CONTACT  ASM  SHIFT 

14 

1159506 

CONTACT  ASM  775 

ORDER  COMPLETI 

ASM  WHEN  REPL  PART 

NECESSARY 

15 

1262776 

CONT  TRANS  SABRE 

15 

1262777 

CONT  TRANS  OTHERS 

16 

1128947 

CONTACT  N/0  LEFT 

17 

1128948 

CONTACT  0/S 

18 

1128946 

CONTACT  N/0  RIGHT 

19 

173215 

SCREW  CONT  SABRE 

19 

173207 

SCREW  CONT  OTHERS 

20 

1262778 

CONTACT  FB  SABRE 

20 

1262779 

CONTACT  FB  OTHERS 

21 

27460 

INSULATOR  THICK 

22 

105052 

INSULATOR  SABRE 

22 

104278 

INSULATOR  OTHERS 

23 

173205 

SCREW  CONT  SABRE 

23 

173213 

SCREW  CONT  OTHERS 

24 

165556 

SCREW  SET  CONT  LEV 

25 

*1128954 

FOLLOWER  SHIFT  CAM 

26 

264641 

C-CLIP  FOLLOW  ARM 

27 

*1128952 

BRACKET  SHIFT  CONT 

28 

1164576 

SCREW  BRACKET  MTG 

29 

*1166165 

LEVER  SHIFT  CONT 

♦BELOW  SN  4619427  REPLACEMENT  OF 

ANY  PART  WILL 

REQUIRE  REPLACEMENT 

OF  ALL  THREE 

30 

1090162 

SPRING  FOLLOWER 

31 

1164576 

SCREW  BRACKET 

32 

1 1 28962 

CORE  UC 

33 

1128959 

CORE  LC 

34 

1135134 

COIL  LC  SHIFT  48V 

34 

1 266894 

COIL  LC  SHIFT  24V 

35 

1164578 

SCREW 

3b 

1164578 

SCREW 

37 

123552 

SPRING  HINGE  PLATE 

38 

1128967 

PLATE  UC&LC  HINGE 

39 

1128969 

ARMATURE  LC 

40 

1072126 

SPRING  ARM  LATCH 

41 

1128965 

STOP  ARMATURE 

42 

1128968 

ARMATURE  UC 

43 

112896c 

BACKSTOP  ARM  UC 

44 

1127785 

SCREW 

45 

1128964 

COIL  UC  SHIFT  48V 

45 

1266893 

COIL  UC  SHIFT  24V 

46 

1117759 

SCREW 

47 

302131 

INSULATOR  TERM  BLK 

48 

302090 

TERMINAL  BLOCK 

49 

438549 

SCREW  TPRM  BLK 

50 

1128958 

BRACKET 

CONTACT  ASSEMBLY  SHIFT 

53 

1128939 

ET  AND  STRETCH 

53 

1128847 

1415  7040  7044 

53 

1128938 

SABRE 

53 

1143470 

767  CONTACT  ASM 

53 

1135696 

765  CONTACT  ASM 

53 

H 59721 

870 

MAGNET  ASSEMBLY  SHIFT 

54 

1272125 

24  VOLT 

54 

1135302 

ALL 

54 

1 145388 

767  MAGNET  ASM 

55 

210921 

01  ODE  765 

55 

1160777 

DIODE,  SINGLE 

USEO  ALSO  767 

PINS  2T08  AND  2T04 

55 

1135573 

DIOOE  767  PINS 

1 TO  6 AND  3 TO  7 

60 

1142377 

STUO  SHIELD 

61 

1176843 

CONT  C-7  835  935 

62 

1159112 

INSULATOR  C-7 

63 

1128832 

TERMINAL  CONT  SPR 

64 

1073215 

SCREW  835  935 

65 

1135621 

BRACKET  CONTACT 

66 

339107 

TERMINAL  CONT  SPR 

67 

1 176844 

CONTACT  OPER  STRAP 

70 

35534 

WASHER 

71 

1176975 

COIL  SH  UNLOCK 

72 

198363 

SCREW  TERM  BLOCK 

73 

317767 

TERMINAL  BLOCK 

74 

317766 

INSULATOR 

75 

1176901 

BRACKET  SH  UNLOCK 

76 

105052 

INSULATOR  C-7 

77 

1176900 

MAG  ASM  835-935 

CODE  923 

<6400  PRIMARY  PRINTER  ONUT) 

CODE-523 

JANUARY  7, 1966 


• SHIFT  MAGNETS  8 CONTACT  ASSEMBLY 


KEYBOARD  LOCK  MECH. 


SEE  KEYBOAftO- 
SE  LECTION 


SEE  KEYBOARD 
SELECTION 


I S2  - CONTACT  ASM 


LINELOCK  a BELL  MECHS 


DETAILED 


USCO  ON  1419. 

1014.  B ^040/  7044 


UWE  STYLE 
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REF  P/N  SOURCE  DESCRIPTION 

1 1135584  SCREW.  SUPPORT  MTG 

2 1135497  SUPPORT,  I NT PR  LK 

3 1135505  LOCK.  INTERPOSER 

4 1123754  CLEVIS,  INTPR  LK  L 

5 1 135713  LINK,  I NT  POSER  LK 

6 37913  NUT,  KB  LK  LEV  MTG 

7 1135496  LEVER,  KB  LOCK 

8 1090175  SPRING,  INTLK  RET 

STUO,  KB  LOCK  LEV 
SCREW  KB  LVR  MTG 
BRACKET,  LEVER  LK 
SPRC, LOCKOUT  LEVER 

ENERGIZE  TO  UNLOCK 
1090404  SPRING  L/0  LEVER 

ENERGIZE  TO  LOCK 


1 135130 
1164582 
1135498 
1124206 


1 1 28649 
1 1 28647 
1 1 28648 
1110668 
1 1 28828 

..8» 
438549 
1 1 28890 
1135235 
35739 
1 1 35089 
1266892 
1128644 
343752 
1070020 
1128877 
1144933 
1128885 
1128879 
1128874 
1176848 
1176847 
1135007 
1128892 
358174 
1090404 
1073418 
1128880 
1128882 
1128897 
37435 
1 1 35466 
1128746 
1128743 
1 18418 
236550 
100229 
173205 
1128745 
326119 
339109 
1128744 
236550 
1128896 
1 164582 
338169 
1135508 
1135506 
1135507 
1145515 


58 

59 

60 
61 
62 

U 

65 

66 

3 

69 

70 

71 

72 

73 

74 
101 
102 

103 

104 


105 

106 

IS 

108 

109 

1 10 
111 
112 
»»3 

114 

115 

116 

!!  I 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

IS 

•35 

136 

is 

138 


SABRE  767  1415  7040 
ABOVE  SN  4613371 


SCREW, L/0  LEV  PIV 
SCREW, L/0  LEV  ECC 
SPRING,  LINK 
SCREW  GUIDE  MTG 
SPACER,  SOI.  ASM 
NUT,  CRANK  MTG 
CRANK,  L/0  BAIL 
SCREW,  cRANK  MTG 
LINK,  L/0  BELLCRNK 
YOKE,  K/B  LOCK  SOL 
SCREW,  YOKE  MTG 
COIL  KB  LOCK  48V 
COIL  KB  LOCK  24V 
NUT,  SOL  CORE  ADj 
CORE,  SOLENOID 
CLEVIS,  L/0  LINK 
BELLCRANK,  LOCKOUT 
BELLCRANK  767 
SPACER,  BELLCRANK 
SCREW  6/C  MTG 
COMB  ASM,  LOCKOUT 
COMB  835-935 
COMB  835-935 
COMB  ADJ  1014  1415 
COMB,  ADJ  OTHERS 
SCREW,  COMB  AOJ 
SPRING,  L/0  COMB 
CLIP  C L/0  COMB 
SCREW  L/0  COMB  Ml 
SPACER,  K/B  CONT 
BRACKET,  CONT  MTG 
INSULATOR  PLATE 
SPRING  BACKUP 
STRAP  CONTACT  N/C 
TERMINAL  CONT 
SCREW,  TERMINAL 
SCREW  BKT  MTG 
INSULATOR  SCREW 
SCREW,  CONT  ASM 
STRAP,  CONTACT  N/0 
SUPPORT  CONT  STRAP 
TERMINAL  CONT 
STRAP,  CONT  0°ERAT 
SCREW  CONT  M 
CONTACT  ASSl 
SCREW  STOP  BKi 
LOCKWASMER,  STP  BK 
BRACKET,  STOP  MTG 
ROD,  PIVOT  PWL  STP 
STOP  CY  CLU  PAWL 
STOP  CYC  CL  PAWL 


REF 

P/N 

SOURCE  DESCRIPTION 

139 

45677 

WASHER  BELLRINGER 

140 

1132021 

t All  BRG  1014/1415 

140 

1128173 

BAIL  BRINGER  OTHER 

141 

1164584 

SCREW  BKT  MTG 

142 

21636 

SCREW  EOL  ACTUATOR 

143 

37913 

NUT  EOL  ACTUATOR 

144 

1128788 

ACTUATOR,  CONTACT 

145 

1128790 

CONTACT  ASM  EOL 

1415, 1014 

AND  7040/7044 

145 

<135183 

CONTACT  ASM  OTHERS 

146 

173204 

SCREW,  CONTACT  MTG 

147 

105052 

insulator,  screw 

148 

1135424 

THIELO,  CONTACT  A 

149 

118418 

SCREW,  TERMINAL 

150 

1128746 

STRAP,  CONTACT  N/C 

151 

1261967 

TERMINAL  CONT  SUPP 

152 

37435 

INSULATOR  PLATE 

163 

1128744 

STRAP,  CONTACT  0/S 

154 

3261  19 

SUPPORT  CONT  STP 

156 

339109 

TERMINAL  CONT 

166 

1135466 

JPRING  CONT  BACKUP 

167 

1128745 

STRAP,  CONTACT  N/0 

168 

1128789 

BRACKET,  CONT  MTG 

159 

37435 

INSULATOR  PLATE 

160 

3391  13 

SPRING  CONT  8ACKUP 

161 

326067 

STRAP  CONT  N/0 

162 

1128743 

TERMINAL  CONT 

163 

103895 

SCREW  TERMINAL 

'64 

339109 

TERMINAL  CONT 

165 

1 108445 

STRAP  CONT  0/S 

166 

1135424 

SHIELD  EOL  CONT 

167 

100464 

INSULATOR  SCREW 

168 

173205 

SCREW  CONT  ASM  MTG 

169 

265195 

SCREW  BELLRINGER  S 

170 

1123622 

STOP  BELLRINGER 

171 

17514 

WASHER 

172 

1118134 

SPACER 

173 

1132013 

SPACER 

1 74 

1164433 

SPRING 

175 

1132012 

LEVER  BELL  BAIL 

176 

1928 

SCREW 

1/7 

1134829 

NUT 

178 

1133597 

LEVER  KB  LOCK 

179 

45119 

SPRING 

180 

1133598 

LEVER  KB  LOCK 

181 

1159241 

LIN- 

182 

1090472 

WASHER 

183 

1159239 

SPRING 

184 

1159443 

CLEVIS 

186 

1135573 

OIOOE  KBL  SOL 

186 

1092125 

RETAINER 

46831  SPRING,  PAWL  STOP 

1070020  CLEVIS,  SLIDE  LINK 

1I355H  SLIDE  AND  LINK  STP 

1070020  CLEVIS,  LINELOCK 

1128881  LINK,  LINELOCK 

1 1 288t  3 BAIL  ASM,  KB  LOCK 

1*38464  RETAINER,  SLIDE 

183835  SPRING,  LOCKOUT 

1091618  SPRING,  LOCKOUT  B 

1128884  ROLLER,  L/0  BAIL 

1128646  LEVER,  LOCKOUT 

113838'*  RETAINER  PAWL  STOP 

3791 : NUT  KEYBOARD  LOCK 

108114  SCREW,  SOL  BKT  MTG 

1135234  BRACKET,  LKOUT  LEV 

1099884  GUIDE,  PLUNGER 

343755  PLUNGER,  SOLENOIO 

1116343  SPRING,  OPR  LOCKOT 

264641  CLIP  C OPR  LOCKOT 

1132092  SHAFT, OPER  LOCKOUT 

1133600  LINK, OPER  LOCKOUT 

TO  REPLACE  LINK  ON  MACHINES  BELOW 
4007200,  REF  103  MUST  BE  REPLACE'' 
ALSO 

1000223  LINK 

USEO  WITH  REF  83  COOE  51 1 
1134829  NUT,  LKOUT  BAIL 

1124435  BELLCRANK,  LOCKOUT 

1928  SCREW,  LKOUT  BAIL 

1133520  LINK,  LOCKOUT  BAIL 

1141834  LINK  LOCKOUT 

USED  ON  IMP  CONTROL  CfcR 
1070020  CLEVIS,  LKOUT  BAIL 

1123754  CLEVIS, LKOUT  BAIL 

112444  BAIL,  LOCKOUT 

111052?  CLEVIS, KEYBD  LOCK 

19 28  SCREW,  LKOUT  CLAMP 

1159129  CLAMP,  LKOUT  LEVER 

1 1 34829  NUT,  LKOUT  CLAMP 

1135714  LINK  KB  LKOUT 

109211?  RETAINER  LKOUT  LNK 

FOP  REF  ONLY  USE  REF  178,179,180 
<23552  SPRING  KEYBO  LK 

1071449  SPRING  KEYBO  INTLK 

1107743  SPRING  BELLCRANK 

FOR  REF  ONLY  USE  REf  1/C, '79,180 
1164578  SCREW  LKOUT  BAIL 

1132009  BRACKET  LKOUT  BAIL 

1141117  STUO  BELL  MTG 

USEO  ON  MACHINES  BELOW  4011720 
150735  SPRING  BELL 

1123-23  BUTTON  BELLCLAPPEA 

1133627  GROMMET  BELL  MTG 

1138483  RETAINER  BELL 

1090970  SPACER  BELL  MTG 

1133628  I ELL 

1132027  BELLCRANK  ASM 

219633  CLIP  C BELL  STUO 

1073449  SPRING  BELLCLAPPER 

REF  ONLY  OROER  REF  173,174,175, 
176  * 177 

264641  CLIP  C BELLRINGER 

257957  SCREW  BELL  BAIL  LV 

1106650  SPRING 

1091069  SPRING  NEW  LC 

USEO  WITH  LAST  COLUMN  SWITCH 


CODE  924 

(6400  PRIMARY  PRINTER  ONLY) 
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REF 

P/N 

SOURCE  DESCRIPTION 

200 

1117759 

SCREW  B RING  BAIL 

200  *1164579 

SCREW  B RING  BAIL 

201 

1135991 

438541 

BRKT  B RNG  BL  AOJ 

202 

SCREW  LC  CONT  SW 

202 

438540 

SCREW  LC  SW  870 

203 

1159119 

GUARD  LC  CONT 

204 

1135993 

SWITCH  LAST  COL 

204 

1159363 

SWITCH  ASM  775,870 

205 

1135978 

BRACKET  LC  SW 

206 

wmii 

SPRING  ACT  BACKUP 

207 

SCREW  LC  SW  MT  BKT 

206 

257956 

SCREW  LC  ACT  MTG 

209 

1135977 

ACT  ASM  LC  CONT 

210 

20069 

C CUP 

211 

1142245 

SPACER  B RING  BAIL 

212 

1135990 

1176865 

BAIL  15  IN 

212 

8AIL  ASM  835 

212 

1159083 

BAIL  11  IN 

213 

PART  Of 

ACTUATOR  ASM  REF  214 

214 

1144923 

ACT  ASM  LC  SWITCH 

215 

PART  OF 

SWITCH  ASM  REF  226 

216 

PART  Of 

SWITCH  ASM  REF  226 

217 

1145385 

INSULATOR  LC  CONT 

2 IS 

mBS 

SCREW  SW  MTG  BKT 

219 

WASHER 

220 

PART  Of 

ACTUATOR  ASM  REF  214 

221 

PART  OF 

ACTUATOR  ASM  REF  214 

222 

1144918 

BKT  LC  SW  MTG 

22* 

1 1 44789 

BAIL  BELL  CLAP 

224 

1144851 

BKT  BELL  CL  BAIL 

225 

1164582 

SCREW 

226 

228093 

SWITCH  LAST  COL 

227 

PART  Of 

ACTUATOR  ASM  REF  230 

228 

PART  Of 

ACTUATOR  ASM  REF  230 

229 

1159052 

2106517 

BRACKET  FRAME  SW 

230 

ACTUATOR  FR  SWITCH 

231 

27460 

INSULATOR 

232 

353343 

SWITCH  FRAME  1620 

233 

1159053 

INSULATOR 

234 

PART  Of 

ACTUATOR  ASM  REF  230 

237 

125231 

SPACER 

238 

* 257187 

NUT  BELL  BAIL  AOJ 

♦USED  WITH  FIELD  B/M  REF  239  ONLY 

REAR  AOJ  SCREW 

239 

1272121 

B/M  LAST  COL  731 

239 

1272122 

B/M  LAST  COL  735 

240 

37913 

NUT  LOCKING 

241 

1159286 

SCREW  AOJ 

242 

1 1 59390 

ACTUATOR 

243 

11592/8 

BAIL  BELLRINGER 

244 

1135990 

SPRING 

245 

..IHi 

SPACER 

246 

BRACKET  SWITCH 

247 

438542 

SCREW  BRKT  MTG 

248 

1159544 

SWITCH 

249 

438541 

SCREW  SWITCH  MTG 

250 

45624 

WASHER 

251 

47987 

NUT 

REF  PIU  SOURCE  DESCRIPTION 
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MARGIN  MECH 


MARGIN  MECH. 


( ) 

O 
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REF 

m SOURCE  DESCRIPTION 

i 

438566 

SCREW  MAR  RACK  RET 

2 

1128162 

SPRING  MAR  RACK  RE 

3 

10574 

NUT  MARGIN  RACK 

4 

1123602 

BUSHING  LH  MAR  RAK 

5 

1127738 

1135083 

WASHER 

fa 

LEVER  MAR  SET  GRAY 

fa 

1159149 

LEVER  DARK  BLUE 

fa 

1159352 

LEVER  LIGHT  BLUE 

7 

1123611 

PIN 

8 

1123610 

PIN  AND  SLIDE  ASM 

9 

1123615 

STOP  MARGIN  LH 

10 

1132181 

SHAFT  BELLCRANK 

11 

251989 

CLIP  C SHAFT 

12 

1132183 

SPRING  BELLRINGER 

n 

1073418 

CLIP  C LEVER 

14 

1132019 

ARM  0ELLRNGR  BLCRK 

15 

1164576 

SCREW  MAR  RACK  ECC 

16 

1 123o05 

ECCENTRIC  MAR  RACK 

17 

1127745 

SCREW  LINE  LOCK  BK 

17 

38262 

SCREW  LINE  LK  BKT 

SABRE  7090  1014  1620  870 

18 

1135082 

BRACKET  LINE  LOCK 

18 

1123640 

BKT  LINE  LOCK  767 

ABOVE  SN  4619312 

19 

38262 

SCREW  POINTER  MTG 

20 

1124703 

1135084 

POINTER  767 

20 

POINTER  OTHER 

21 

1134888 

WASHER  POINTER  BKT 

22 

1124702 

BRACKET  POINTER 

2 3 

1164578 

SCREW  LINE  LK  BKT 

24 

38261 

SCREW  MARGIN  RACK 

25 

1123626 

BUSHING  RH  II  INCH 

25 

1128166 

BUSHING  RH  15  INCH 

2fa 

1127738 

WASHER  MARGIN  RACK 

27 

2101794 

PIN  MARGIN  RACK 

28 

1133510 

RACK  MAR  12P  11  IN 

28 

1128164 

RACK  MAR  12P  15  IN 

28 

1133508 

RACK  MAR  10P  11  IN 

28 

1128171 

RACK  MAR  1 0P  15  IN 

29 

1123812 

SPRING  MARGIN  SET 

30 

1123618 

STOP  MARGIN  RH 

WHEN  INSTALLING  IN  PLACE  OF  OLD 
style  metal  mar  set  lever. REPLACE 

REF  32  ALSO. 

31 

1141175 

SPACER  BELLCRANK 

32 

1133607 

BELLCRANK  ASM 

32 

1141474 

BELLCRANK  1 PIECE 

WHEN  INSTALLING  ON  MACH  WITH 

2 PIECE  RE PL 

REF  89 

33 

1123603 

LEVER  MARG  REL 

34 

1132122 

CLIP  C REL  KEYLR 

USED  ON  MACHINES  ABOVE  4032000 

35 

257957 

SCREW  MAR  REL  LEVR 

3fa 

*1124020 

STUD  MAR  REL  PIVOT 

37 

1134837 

SPRING  MAR  REL  PVT 

38 

*1124019 

SPACER  MAR  REL  KEL 

*USED  ON  MACHINES  BELOW  4012015 

39 

1132242 

STOP  MARGIN  REL 

40 

1128317 

KEYLEVER  11  1 N MAC 

41 

1132149 

SCREW  STOP  MTG 

42 

1133807 

KEYBUTTN  1014/1415 

42 

1 124845 

KEYBUTTON  OTHERS 

43 

438550 

SCREW  MAR  REL  LH 

44 

1128065 

LEVER  LH  MAR  REL 

45 

1128066 

SHATT  MAR  REL 

4fc 

107341b 

CLIP  C SHAFT 

47 

1128063 

LEVER  RH  MAR  REL 

48 

37913 

NUT  MAR  REL  SCREW 

49 

1128323 

KEYLEVER  MAR  REL 

50 

1116729 

1073418 

SPRING  MAR  REL  KL 

51 

CLIP  C REL  KEYLVR 

52 

1133661 

SPRING  MAR  REL  LV 

S3 

438550 

SCREW  MAR  REL  LV 

54 

37913 

1164582 

NUT  MAR  REL  SCREW 

bO 

SCREW 

61 

1128316 

STOP  SET  LEV  LH 

62 

1128317 

KEYLEVER  11  IN 

63 

1074321 

SPRING  RACK  RETURN 

63 

1145446 

SPRING  767 

64 

1128313 

RACK  IOP  11  IN 

64 

1128315 

RACK  12P  11  IN 

64 

1128305 

RACK  IOP  15  IN 

64 

1128307 

RACK  I2P  15  IN 

64 

1144760 

RACK  IOP  767 

65 

1 141227 

STOP  SET  LEV  RH 

66 

1141229 

GUIOE  11  IN 

66 

1141232 

GUIDE  15  IN  767 

6/ 

1164576 

SCREW 

68 

1141228 

STUD  CLUTCH  UNLAT 

69 

264641 

C CLIP 

70 

1141230 

BUSHING  11  IN 

70 

1141231 

BUSHING  15  IN 

71 

1073418 

C CLIP 

72 

1141223 

RETAINER 

73 

1134829 

NUT  MARGIN  REL  LH 

74 

1928 

SCREW  MAR  REL 

75 

1128318 

LEV  MAR  REL  15  IN 

76 

1128066 

SHAFT  MAR  RL  15  IN 

76 

1 144921 

SHAFT  MAR  RL  767 

77 

1102139 

SPRING  MAR  REL 

78 

257958 

SCREW  M REL  LEV  RH 

79 

FOR  REF  ONLY 

OROER  REF  90. 91.92 
KEYLEVER  MAR  REL 

80 

1128323 

89 

123552 

SPRING 

90 

1164619 

SCREW  MAR  REL 

91 

1128322 

CLAMP  MAR  REL 

92 

602229 

NUT  MAR  REL 

93 

*1164158 

SPACER  LH 

93 

* 45639 

SPACER  LH  15  IN 

♦USED  WITH  SAB 

7040  1014  1620  870 

REF  P/N  SOURCE  DESCRIPTION 


CODE  925 

(6400  PRIMARY  PRINTER  ONLY) 


CODE-525 
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REF  P/N  SOURCE  DESCRIPTION 

I 1 1 24391  ARM  PAPER  BAIL  LH 

1 1164381  ARM  LH  775 

ABOVE  SN  4680295 

2 264998  PIN  PAPER  BAIL 

3 1132230  ROLLER  BAIL  NYLON 

3 1124397  ROLLER  BAIL  RUBBER 

4 38350  SCREW  PLTN  ECC  A0J 

5 II 24370  ECCENTRIC  NUT 

6 38350  SCREW  PLTN  PLATE 

7 1124373  PLATE  ECC  RETAIN 

8 1 1 24369  PLATE  PLATEN  AOJ 

9 38348  SCREW  LATCH  11  IN 

9 38350  SCREW  LATCH  15  IN 

10  1124803  ECCENTRIC  PLTN  LTC 

11  121521  SCREW  COP  CONT  ECC 

11  1071657  SCREW  COP  CONT  ECC 

USED  ON  11  INCH  BELOW  4005500 

12  1124371  ECCENTRIC  COPY  CON 

13  1124802  LATCH  PLATEN  LH 

14  38051  NUT  TIE  ROO 

15  1159220  LEVER  COPY  CONTROL 

16  257958  SCREW  COPY  CONTROL 

17  1091743  NUT  BASE  TIE  ROO 

18  1124383  OETENT  COPY  CONT 

19  1124769  ROO  BASE  TIE  11  IN 

19  1128075  ROO  BASE  TIE  15  IN 

20  1133665  SPRING  CARR  II  IN 

20  1141586  SPRING  15  INCH 

21  1117759  SCREW  COPY  CONT  MT 

22  1138143  SHAFT  FO  RL  11  IN 

22  1124788  SHAFT  FO  RL  11  IN 

USED  BELOW  4012015 

22  1128215  SHAFT  FO  RL  15  IN 

23  1134954  SHAFT  COPY  11  INCH 

23  1124372  SHAFT  COPY  11  INCH 

USEO  BELOW  4012015 

23  1128136  SHAFT  COPY  15  INCH 

24  1124379  PLATE  LH 

25  1124377  SPACER  CARR  GUIDE 

26  1134837  SPRING  PLTN  LATCH 

27  1124378  ECCENTRIC  PLTN  AOJ 

28  38353  SCREW  ECCENTRIC 

29  1124579  STUO  BAIL  SPR  LH 

30  1133589  BRACKET  CARR  GUIDE 

31  1132055  STUO  PAPR  BAIL  ARM 

31  *1135055  STUO  BAIL  ARM  775 

32  528552  RETAINER  PAPER  BA1 

33  1124396  SPRING  PAPER  BAIL 

34  1124393  SHAFT  BAIL  1?  INCH 

34  1128152  SHAFT  BAIL  15  INCH 

35  FOR  REF  ONLY  ORDER  REF  85  AND  87 

36  38051  NUT  REL  LEVER  STUD 

USEO  ON  11  INCH  BELOW  4012015 

37  1072703  SPRING  PAPER  REL 

38  1128012  STUO  REL  LVR  MTG 

USEO  ON  ALL  15  INCH  ANO  II  INCH 
ABOVE  4012015 

38  1124366  STUO  REL  LEVER 

USEO  ON  11  INCH  BELOW  4012015 

38  1271741  STUD  REL  LEVER 

TO  REPLACE  THE  RELEASE  LEVER  OR 
ITS  STUO  ON  II  INCH  BETWEEN  S/N 
4012015  ANO  4031400, JSE  STUO  NO 
1128012  ANO  INOEX  LEVER  STUO  NO 
1128084 

39  1141184  ARM  FO  ROLL  REL 

40  1103695  RETAINER 

41  108114  SCREW  REL  ARM 

42  1124388  LEVER  BAIL  RH 

42  1164380  LEVER  RH  775 

ABOVE  SN  4680295 

43  1124376  STUO  PAPER  BAIL 

43  *1135055  STUO  BAIL  ARM  775 

♦ABOVE  SN  4608424 

44  1133590  BRACKET  CARR  GUI3C 

45  251350  SCREW  PAPER  BAIL 

46  1124801  LATCH  PLATEN  RH 

47  1138149  PLATE  ASM  RH 

47  1124363  PLATE  ASM  11  INCH 

USEO  ON  11  INCH  BELOW  4012015 

50  1073418  CLIP  C LEVER 

51  1128155  ARM  CENTER  15  INCH 

52  1132221  ROO  TIE  11  INCH 

52  1128149  ROO  TIE  15  INCH 

53  1100523  SCREW  ARM  MOUNTING 

54  1128280  SCREW  LEVER  MTG 

55  1128238  SCREW  PAP  FEED  AOJ 

56  112823?  SCREW  FEED  ROLL  AP 

57  1128234  ARM  FNT  FR  AOJ  LH 

58  1128236  ARM  FNT  FR  LH 

59  1128350  SPRING  FR  TENSION 

59  1128221  SPR  FR  TENS  15  IN 

60  1128237  ARM  FNT  FR  RH 

6f  m8 2 3 5 ARM  FNT  FR  AOJ  RH 

62  1138118  LEVER  FO  ROLL  REL 

63  265195  SCREW  BRACE 

64  1128146  ARM  RH  15  INCH 

64  1132228  ARM  RH  11  INCH 

65  1133593  RETAINER  PAP  FO  MT 

66  1132222  SCREW  FO  RL  ARM 

67  1092125  CLIP  C SHAFT 

68  1132219  ARM  REAR  FR  RH 

89  37913  NUT  ECC  STUO 

70  1134773  STUO  FO  ROLL  ARM 

71  265195  SCREW  BRACE 

72  1124777  SPACER  ECCENTRIC 

73  1 13482?  NUT  FO  ROLL  SCREW 

74  1124788  SHAFT  11  INCH 

USEO  BELOW  4012015 

74  II 38  1 43  SHAFT  II  INCH 

74  1*28215  SHAFT  15  INCH 

75  NOT  AVAILABLE  OROER  REF  55,56,60 


REF  P/N  SOURCE  DESCRIPTION 

90  112801?  PLATE  ASM  RH 

91  1073418  RETAINER 

92  1134868  SPRING 

93  1176855  ARM  PAPER  SWITCH 

94  438541  SCREW 

95  1176853  BRKT  PAPER  SWITCH 

96  166759  SCREW 

97  257187  NUT 

98  47987  NUT 

99  65266  SWITCH 


PAPER  FEED  MECH 


(LEFT  ENO  PLATE  ASM.) 


(RIGHT  END  PLATE  ASM.) 


PAPER  FEED  MECH 


(CENTER  TO  RIGHT  END) 


76  1132220  ECCENTRIC  STUO 

77  NOT  AVAILABLE, OROER  REF  55,56,57 
58 

78  1128151  ARM  CTR  15  INCH  RH 

79  121521  SCREW  SUPPORT 

80  1164579  SCREW  SUPPORT  MTG 

81  1141833  BRKT  TRANS  15  INCH 

82  1164577  SCREW  BRKT  15  INCH 

83  1128240  SUPPORT  ROO  15  IN 

84  1132214  SUPPORT  TIE  ROO 

85  H35381  LEVER  PAPER  REL 

86  1115633  GRIP  CLIP 

87  1164160  STOP  LEVER 

86  1164542  SHAFT  FO  RL  11  IN 

88  1164499  SHAFT  FO  RL  IS  IN 

89  1103695  C CLIP 


REF  P/N  SOURCE  DESCRIPTION 

100  II 24788  SHAFT  FD  RL  II  IN 

USED  BELOW  40120)5 

100  1138  1 43  SHAFT  FD  RL  1 1 IN 

100  1 1282 IS  SHAFT  FD  RL  IS  IN 

101  1 1 34954  SHAFT  COP*  II  INCH 

101  1124372  SHAFT  COPY  II  INCH 

USEO  BELOW  4012015 

101  1128134  SHAFT  COPY  15  INCH 

102  1132221  ROD  TIE  II  IN 

<02  *1159574  ROO  TIE  11  IN 

102  1128149  ROO  TIE  15  IN 

102  *1159575  ROO  TIE  15  IN 

♦USED  WITH  01 E CAST  COVERS 

103  1271549  OEFLECTOR  11  INCH 

103  1271548  OEFLECTOR  15  INCH 

104  1124776  FEED  RL  REAR  II  IN 

104  1128138  FEED  RL  REAR  15  IN 

105  1124782  FEED  RL  FNT  II  IN 

105  1 1 28 1 4 1 FEEO  RL  FNT  15  IN 

106  1133593  RETAINER  SHAFT 

107  1100523  SCREW  SET 

108  1132227  ARM  ASM  II  IN  LH 

108  1128145  ARM  ASM  15  IN  LH 

109  1138118  LEVER  FD  RL  REL 

110  1128280  SCREW  LEVER  MTG 

111  1128350  SPRING  FR  TENSION 

112  NOT  AVAILABLE  ORDER  REF  55,56,60, 
AND  61 

113  1134829  NUT  FEEO  ROLL  SCR 

114  37913  NUT  ECCENTRIC  STUO 

115  1128150  ARM  CTR  LH  15  INCH 

116  1124777  SPACER  ECCENTRIC 

•17  1132220  STUO  ECCENTRIC 

118  NOT  AVAILABLE  ORDER  REF  55,56,57, 
AND  58 

119  265195  SCREW  BRACE 

120  1132218  ARM  REAR  LH 

121  1134773  STUO  FD  RL  ARM 

122  1092125  C-CLIP 

CARD  HOLDER 

123  1124601  10  PITCH 

123  1141809  10 P 731/735 

123  1128532  10  P PIN  FEED 

123  1124602  12  PITCH 

123  1141810  12P  731/735 

123  1135780  12  P PIN  FEED 


REF  P/N  SOURCE  DESCRIPTION 


PAPER  FEED  MECH 


(LEFT  END  TO  CENTER) 


1123829  BRACKET  HOLDER  RH 

1141928  SCREW  BKT  MTG 

113879b  WASHER  CARO  HOLOER 

109H51  SCREW  CARD  HOLOER 

1123830  BRACKET  HOLOER  LH 

1132222  SCREW  FD  ROLL  ARM 

37913  NUT  FO  ROLL  ARM  SC 

1124788  SHAFT  FD  RL  11  IN 

USEO  ON  MACHINES  BELOW  4012015 
1138143  SHAFT  FO  RL  11  IN 

1128215  SHAFT  FD  RL  15  IN 

1124777  SPACER 

1138118  LEVER  FO  RL  REL 

1128275  ROD  CARR  TIE  11  IN 

1128274  ROO  CARR  TIC  15  IN 

1 1 41 2fa7  ARM  LH  II  INCH 

1141277  ARM  LH  15  INCH 

1133665  SPRING  CARR  11  IN 

1141586  SPRING  CARR  15  IN 

1128280  SCREW  REL  LEVER 

1128350  SPRING  FR  TENSION 

1 128221  SPRING  FR  TNS  1 5 1 N 

1133593  RETAINER 

1134829  NUT  REL  LEV  SCREW 

1128150  ARM  REAR  CTR  LH  15 

1128238  SCREW  AOJ 

1141298  ARM  CTR  AOJ  15  IN 

1128237  ARM  CTR  LH  15  IN 

1128239  SCREW  FR  ARM 

1128236  ARM  FNT  FR  LH 

1128234  ARM  FR  AOJ  LH 

1132218  ARM  REAR  LH 

1134773  STUO  FO  ROLL  ARM 

1073418  C-CLIP 

1141282  ARM  CTR  15  INCH 

1141288  ARM  RH  II  INCH 

1141284  ARM  RH  15  INCH 

1132219  ARM  REAR  RH 

1128235  ARM  RH  FNT 

1128236  ARM  CTR  RH 

1141298  ARM  FR  AOJ  CTR  15 

1128151  ARM  REAR  RH  CTR  15 

1141285  BRACKET  SUPPORT 

1128278  BRACKET  SUPPORT 

121521  SCREW 

1134954  SHAFT  COPY  II  INCH 

1128136  SHAFT  COPY  15  INCH 

1141286  ECC  COPY  CNTL 

265195  SCREW  CTR  BRACE 

56772  WASHER 


PAPER  FEED  MECH 


NOTE  THESE  PARTS  USED  ABOVE.  4086300-  II  INCH, 
4383500-  15  INCH 


( LEFT  END  TO  CENTER) 


(CENTER  TO  RIGHT  END) 


JANUARY  7, 1966 


REF  PIN  SOURCE  DESCRIPTION 

I 1135570  KN08  ASH  BLUE  LIGH 

I 1135065  KNOB  GRAY  II  IN 

1 1159353  KNOB  BLUE  II  IN 

I 1159299  KN06  NAVY  II  IN 

I 1135377  KNOB  GRAY  IS  IN 

1 1159295  KNOB  BLUE  15  IN 

1 1159455  KNOB  NAVY  15  IN 

2 1100523  SCREW  SET 

3 1138361  BUSHING  RH  II  INCH 

3 1138360  BUSHING  RH  15  INCH 

4 251015  C-CUP 

5 1159549  RATCHET  36  TOOTH 

5 1164463  RATCHET  27  TOOTH 

5 1164462  RATCHET  24  TOOTH 

6 1138363  SPRING  PLTN  VAR 

7 1164476  ORIVER  RATCHET 

8 1138358  PIN  PLTN  VAR 

9 1133594  PLATEN  27T  11  INCH 

9 1128498  PLATEN  24T  11  INCH 

9 1128127  PLATEN  27T  15  INCH 

9 1141565  PLATEN  24T  15  INCH 

10  1123549  BUSHING  LH  SHAFT 

11  236571  RETAINER 

12  1273657  B/M  4*8  LINE  STANO 

12  1272660  B/H  3*6  LINE  STANO 

21  1128532  CARO  HOLDER  10P 

21  1135780  CARO  HOLDER  12P 

25  REF  ONLY  ORDER  REF  27*5! 

26  REF  ONLY  ORDER  REF  27*51 

27  1128523  BUSHING  RH 

OROER  REF  51  ALSO 

28  1128525  ROO  PUSH  II  INCH 

28  1135337  ROO  PUSH  15  INCH 

29  1090568  SPRING  PUSH  ROD 

30  1128527  RATCHET  27  TOOTH 

30  1135192  RATCHET  36  TOOTH 

31  1128528  ORIVER  RATCHET 

32  1128533  GUIDE  VARIABLE 

33  308459  NUT  PLTN  SHAFT 

35  1100951  SCREW  PINWHEEL 

36  1128522  PINWHEEL  RH 


REF  PIN  SOURCE  DESCRIPTION 


STANDARD  PLATEN  ASSEMBLY 


9-STD  PLATEN  ASM 
(WITHOUT  KNOBS) 


CYLINDERS-PIN  TO  PIN  LENGTH 
1128503  5-1/4  IN 

1128506  6 IN 

1128509  7-1/2  IN 

1128512  8 IN 

1128515  9 IN 

1128518  9-3/8  IN 

THE  FOLLOWING  ARE  FOR  15  INCH 
MACHINES  ONLY 
1135325  9-7/8  IN 

1135751  10  IN 

1135328  10-1/8  IN 

1135331  11-1/4  IN 

1135753  11-1/2  IN 

1135334  13-1/8  IN 


128521 

128531 

135338 

128529 

128530 

135323 


PINWHEEL  LH 
SHAFT  II  INCH  MACH 
SHAFT  15  INCH  MACH 
SPRING  COMP 
ROO  CAM  ANCH  II  IN 
ROO  CAM  ANCH  15  IN 


PIN  FEED  PLATEN  ASSEMBLY  It  IN 
1128502  5-1/4  PTP  27T  RJ 
1128505  6 IN  PIP  27T  RJ 
1128508  7-1/2  PTP  27T  R j 
1135292  8 IN  PTP  27T  R j 
1135194  8 IN  PTP  36T  RJ 
1128514  9 IN  PTP  27T  RJ 
1128517  9-3/8  PTP  27T  RJ 


PIN  FEED  PLATEN  ASSEMBLY 


PIN  FEED  PLATEN  ASM  15  IN  MACHINE 
42  1141976  5-1/4  PTP  27T  RAT 

42  1135761  6 IN  PTP  27T  RAT 

42  1 135762  6 IN  PTP  3«>T  RAT 

42  1135763  7-1/2  PTP  27T  RAT 

42  1135764  7-1/2  PTP  36T  RAT 

42  1135765  8 IN  pTp  27T  RAT 

42  1135766  8 IN  PTP  36T  RAT 

42  1135767  9 IN  P Tp  27T  RAT 

42  1135768  9 IN  PTP  J6T  RAT 

42  1141977  9-3/8  PTP  27T  RAT 

42  1135324  9-7/8  PTP  27T  RAT 

42  1135754  10  IN  PTP  27T  RAT 

42  1135756  10  IN  pTp  J6t  rat 

42  H35327  10-1/8  PTP  27T  RAT 

42  1135757  10-1/8  PTP  36T  RAT 

42  1135330  11-1/4  P TP  27T  RAT 

42  1135758  11-1/4  PTP  36T  RAT 

42  1135755  11-1/2  PTP  27T  RAT 

42  1135759  11-1/2  PTP  36T  RAT 

42  1135333  13-1/8  PTP  27T  RAT 

42  1135760  13-1/8  PTP  36T  RAT 

43  257965  SCREW  SET 

44  236571  C-CUP 

45  1128526  PIN  ROLL 


B/MS  FOR  F1EL0  INSTALLATION 
THE  FOLLOWING  B/MS  CONTAIN  ALL 
PARTS  REQUIRED  FOR  FIELD  INSTALL- 
ATION. NOTE-ON  ALL  ORDERS,  SPEC- 
IFY THE  PN  FOR  THE  CYLINDER  WITH 
THE  DESIRED  PIN-TO-PIN  DIMENSION, 
THE  PN  FOR  THE  COLOR  OF  PLATEN 
KNOBS,  ANO  THE  PN  FOR  THE  CORRECT 
PITCH  CARD  HOLDERS. 


42-PIN  FEEO  PLATEN  ASM 
INCLUDES  ALL  PARTS 
SHOWN  EXCEPT  RTF’S 


50  1272076  F.l.B/M  PF  pl  1 1 IN 

50  1272078  F.l.B/M  PF  PL  15IH 

72  B/M  - KNOBS  NOT  INCLUOED 

NOTE-ALL  DIMENSIONS  SHOWN  FOR 
PLATENS  ANO  CYLINDERS  ARE 
PIN-TO-PIN  DIMENSIONS 

51  311072  GRIP  RING 

52  1272659  B/H  4*8  PIN  FEED 

52  1272661  B/M  3*6  PIN  FEEO 

U 1176934  RETAINING  RING 

1176935  ROLLER  PAP  FEELER 
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REF  P/N  SOURCE  DESCRIPTION 


SCREW 

SPRING,  RETAINER 
SPRING,  REV  INTERP 
SCREW  HTG 
SPRING,  RH  BRAKE 
SCREW.  BRAKE  HTG 
SPRING,  LH  BRAKE 
LEVER,  INTERPOSER 
SPRING,  REV  INTERP 
LEVER,  REVERSE  RH 
TRIGGER,  LH  REV 
TRIGGER,  RH  REV 
SPRING  TRIGGER 
SHAFT,  TRIGGER 
BRACKET,  TRIGGER 
LEVER,  REVERSE  LH 
RATCHET  ASM,  RH 
RATCHET  ASM,  LH 
RETAINER,  RATCHET 
RETAINER,  ARM 
BELLCRANK,  FEED 
RETAINER,  SHAFT 
SHAFT,  FEED  PAWL 
SPRING,  RIB  CENTER 
RETAINER,  SHAFT 
PAWL,  RIBBON  FEED 
SPRING,  FEED  PAWL 
SPRING,  DETENT  LEV 
SCREW, CAM  FOLLOWER 
SHAFT,  LIFT 
GUIDE  ASM,  LIFT 
GUIDE  ASM  765 
PLATE  ASM,  RIBBON 
PLATE  765 
RETAINER,  LINK 
SCREW  LIFT  ADJ 
SCREW,  FOLLOWER 
FOLLOWER,  LIFT 
C-CLIP 
SPRING 

LEVER  ASM,  LOAD 
FOLLOWER  ASM,  FEED 
STUO,  LOAD  LEVER 
SPRING,  CAM  FOLLOW 
SPRING,  LOAD 
SCREW,  LIFT  LEVER 
LEVER,  RIBBON  LIFT 
SPRING,  LIFT  ARM 
LEVER, LIFT  CONTROL 
CAM, RIBBON  LIFT 
CAM  RIBBON  LIFT 
4607632 

SCREW,  LIFT  CAM 
SPACER,  FOLLOWER 
SPRING  LIFT  LINK 


LINK,  LIFT  CONTROL 
CLEVIS,  PIN 
FEEO  ASM,  RIPBON 
FEED  ASM  RED  Rib 


REF  P/N  SOURCE  DESCRIPTION 

65  1141303  LATCH  RIB  FEEO 

USE  8/M  1271806  TO  INSTALL 
STENCIL  LOCKOUT  PARTS  ON  MACHINES 
BELOW  SN  4053100  It  IN,  AND 
SN  4364790  15  IN 


70  1141801 

71  1 141000 

72  1141878 

72  1141889 

73  1164241 

74  1164237 

75  1164220 

76  1164580 

77  1128403 

78  257957 

79  1164240 

80  1 1 28404 

81  219633 

82  1091647 

83  1164236 
85  1164239 


BRACKET  TRIGGER 
SPRING  TRIGGER 
TRIGGER  LH 
TRIGGER  RH 
LEVER 

SPRING  OET  LEVER 
PLATE  RIB  FEEO 
SCREW 
SPRING  LH 
SCREW  CAM 
CAM  FEEO  & OETENT 
SPRING  RH 
RETAINER 
SPRING  FEEO  LVR 
LEVER  RIB  FEED 
SPRING  FEEO  PAWL 


CODE- 529 


REF  P/N  SOURCE  DESCRIPTION 

I  1159014  TAPE  ASM  RIB  II  IN 

1 *1128930  CORD  ASM  OLD  11  IN 

1 1159026  TAPE  ASM  RIB  15  IN 

2 219633  C-CLIP 

3 1128722  SPRING 

kill  128721  FOLLOWER  RED  SHFT 

5 1124664  SPACER 

6 1164580  SCREW  BKT  MTG 

7nu1 128716  PLATE  ASM  RED  RIB 

8cn1 128719  GUIDE  ASM  RED  RIB 

9 1128727  ARM  ASM  RIB  LIFT 

10  *1128732  STUD  PULLEY-OLD 

10**1 159009  STUD  PULLEY-NEW 

11  *1128731  PULLEY  CARRIER-OLD 

-*1 159004  PULLEY  CARRIER-NEW 

*1128734  SPACER-OLD 

-*1138796  SPACER-NEW 

1128733  SCREW  CORD  ANCHOR 

Dll 28740  CARRIER  CAST  RED  R 

□1141200  CARRIER  CASTING 

UWHEN  REPLACING  CARRIER  CASTING  ON 
11  IN  BELOW  4036419  & 15  IN  BELOW 
43541 72, ORDER  NYLON  THRUST  WASHER 
PN  1141189  AND  ROCKER  BEARING 
WASHER  PN  1078497 
* 257186  NUT  - OLO 

NUT -NEW 
WASHER  - OLO 
WASHER-NEW 
SPACER  - OLO 
SPACER-NEW 
SCREW  - OLD 
SCREW-NEW 
SCREW  - OLD 
SCREW  11  IN  NEW 
SCREW  15  IN  NEW 
PIVOT  RH  - OLD 
PIVOT  SCREW-NEW 
BRACKET  RH  - OLO 
BRACKET  11  IN-NEW 
BRACKET  15  IN-NEW 
LEVER  LOAO  RED  RIB 
SCREW  MTG 

LEVER  LIFT  RED  RIB 
BRACKET  CONT  MTG 
PULLEY  RH 
SCREW 

CONTACT  N/0 
CONTACT  0/S 
CONTACT  N/C 
CONTACT  ASM 
BRACKET  CONTACT 
SCREW  BKT  MTG 
SCREW  BKT  MTG 
SCREW  TERM  MTG 
BLOCK  TERM 
INSULATOR  BLOCK 
SCREW 

SCREW  CORE  MTG 
SCREW  LH  BKT  11  IN 
SCREW  LH  BKT  15  IN 
SPACER 

NUT  11  IN  MACHINE 


I 1**1 159004 

12  *1128734 
1 2**1 138796 

13  1128733 
16cn1 128740 
16  al 141200 


REF 

P/N  SOURCE  DESCRIPTION 

45 

38350 

SCREW  11  IN  MACH 

45 

38352 

SCREW  15  IN  MACH 

46 

*1128916 

BRACKET  LH  - OLD 

46**1159007 

BRACKET  LH  - NEW 

47 

1128997 

PULLEY  - OLD 

47 

1159017 

*1128995 

PULLEY  - NEW 

48 

ARMATURE  RED  R-OLD 

48**1 159020 

ARMATURE  RED  R-NEW 

49 

1128967 

PLATE  ARM  HINGE 

50 

1164578 

SCREW 

51 

1128965 

STOP  ARMATURE 

52 

1135134 

COIL  48V 

52 

1266894 

COIL  24V 

53 

1128959 

CORE  ASM  BLACK  RIB 

54 

1071691 

SPRING  AMRATURE 

55 

1128969 

ARMATURE  BLK  RIB 

56 

1128962 

CORE  ASM  RED  RIB 

57 

U 

1 1 28964 
1266893 

COIL  RED  RIB  48V 

COIL  RED  RIB  24V 

1128966 

BACKSTOP  ARM 

59 

1159028 

2 MAG  ASM  1014 

59 

60 

1159021 

1164578 

2 MAG  ASM  OTHERS 

SCREW 

61 

1128966 

BACKSTOP  ARM 

62 

1128965 

STOP  ARMATURE 

63 

*1128741 

ARMATURE  ASM-OLD 

63**1 159023 

ARMATURE  ASM-NEW 

64 

1128967 

PLATE  ARM  HINGE 

65 

1128919 

CORE  ASM  MAGNET 

66 

H28910 

COIL  48V 

66 

1280358 

COIL  24V 

u 

1 132068 

SCREW 

1159024 

H24722 

1 -MAGNET  ASM 

69 

SPRING  GUIDE  ASM 

70 

1135643 

DIODE  ASM  CM  ANODE 

70 

1159420 

DIODE  ASM  COM  CATH 

♦INDICATES 

PARTS  USED  WITH  ROUND 

RIBBON  SHIFT 

CORD 

** INDICATES 

PARTS  USED  WITH  FLAT 

MYLAR  RIBBON 

SHIFT  TAPE 

tnUSED  ONLY 

ON 

MACHINES  WITH  REO 

RIBBON  SHIFT 

71 

1272005 

B/M  1 MAG  11  INCH 

71 

1272007 

B/M  1 MAG  15  INCH 

71 

1272006 

B/M  2 MAG  11  INCH 

71 

1272008 

B/M  2 MAG  15  INCH 

72 

1159167 

FOLLOWER  REO  RIB 

CODE -530 

JANUARY  7, 1966 


REF 

PIN 

SOURCE  DESCRIPTION 

REF 

PIN 

SOURCE  DESCRIPTION 

1 

2127859 

HOOO  MATING  CONN 

60 

1159514 

CABLE  870  15  IN 

2 

2122259 

SOCKET  CONN  FEMALE 

60 

1159515 

CABLE  870  11  IN 

2 

2122261 

SOCKET  GROUNO  POS 

60 

1166328 

CABLE  ASM  775 

3 

2122628 

JACKSOCKET  LONG 

61 

2108398 

PIN  TOOL 

4 

2122735 

SOCKET  GUIDE  CORNR 

63 

512403 

SPRING  CLIP 

5 

2123029 

JACKSCREW  FIXED 

64 

5800610 

CONNECTOR  CARD 

6 

2122734 

PIN  CORNER  GUIDE 

65 

595720 

RIVET 

7 

1164576 

SCREW  CONN  BRACKET 

66 

5352967 

STRAIN  RELIEF 

8 

150209 

WASHER  LOCK 

67 

1 1 661 1 5 

PIN  CONN  FEMALE 

9 

1127763 

NUT  GUIDE  PINS 

68 

1166498 

CONNECTOR  BLOCK 

10 

2122258 

PIN  MALE  CONN 

69 

1176929 

CABLE  ASM  835 

10 

2122260 

PIN  GROUNO  ONLY 

70 

1176511 

CABLE  ASM  935 

11 

1 1 66036 

BRACKET  CONN  MTG 

71 

1166114 

PIN  6 POS  CONN 

11 

1159516 

BRACKET  870 

72 

1160983 

CONN  6 POS  MALE 

12 

2122471 

CONNECTOR  BLK  MALE 

73 

1166358 

BRKT  6 POS  CONN 

12 

1159358 

2122472 

CONNECTOR  MALE  775 

74 

1166036 

BRKT  60  POS  CONN 

13 

CONNECTOR  FEMALE 

76 

744606 

SCREW  JACK 

13 

1272062 

CONNECTOR  FEMA  775 

76 

1134635 

631647 

NUT  CONN  MTG 

14 

1 1 59077 

MATING  CONN  B/M 

77 

CONN  60  POS  MALE 

INCLUOES 

ALL 

HARDWARE  USED  IN 

78 

38264 

SCREW  CONN  MTG 

FEMALE  CONNECTOR. 

79 

1164577 

SCREW  BRKT  MTG 

15 

1 1 28657 

CONN.  STRETCH  AEC 

80 

1160976 

631648 

PIN  60  POS  CONN 

15 

1128656 

CONN.  STRETCH  ECS 

81 

CONN  60  POS  FEMALE 

16 

8506 

NUT 

17 

72318 

WASHER 

18 

309983 

SCREW 

24 

236550 

SCREW  PADOLE  CONN 

25 

523268 

HOUSING  PLASTIC 

26 

523255 

TAB 

27 

338238 

SCREW  PAOOLE  CONN 

28 

491349 

CARO  PADDLE 

29 

216209 

SUPPORT  PAOOLE 

30 

216210 

FILLER  RUBBER 

31 

216208 

CLAMP  CABLE 

35 

321000 

CONN.  ASM 

36 

598203 

WASHER 

37 

598201 

NUT 

38 

598202 

SCREW 

45 

PART  or 

REr 

47 

U6 

PART  or 

REr  47 

47 

532479 

CONNECTOR  BLOCK 

48 

PART  or 

RFr 

47 

1*9 

PART  or 

REr 

47 

50 

523034 

PIN 

50 

532902 

PIN  GROUNO  CONN 

51 

42361 

SCREW  3-PLUG  MTG 

52 

1135100 

BRACKET  SABRE 

52 

1 1 59970 

BRACKET 

USED  WITH  P* 

OPR  CONTACTS 

53 

300761 

PLUG  3-SOCKET 

54 

1135019 

INSULATION 

55 

77841 

NUT 

60 

1135216 

CABLE  1014 

60 

1128658 

CABLE  1415 

60 

1128650 

CABLE  SABRE  AAR 

60 

1128651 

CABLE  STRETCH  ECS 

60 

1128652 

CABLE  STRETCH  AEC 

60 

1135787 

CABLE  1620  MOO  II 

60 

1135285 

CABLE  1 1 INCH  CORR 

1135282 

CABLE  11  INCH  BCO 

60 

1135354 

CABLE  15INCH  CORR 

60 

1135353 

CABLE  15INCH  BCO 

Cl n 

60 

1159356 

CABLE  775 

VA J 

L/C*  jOO 

JANUARY  7,  1966 


• CABLE  ASSEMBLIES 


REF  P/N  SOURCE  DESCRIPTION 


COVER  MOUNTING 


REAR  LEFT 


FRONT  RIGHT 


FRONT  LEFT 


REF  P/N  SOURCE  DESCRIPTION 

46  325625  FOOT  WORK 

47  1141177  DECAL  IBM 

47  f 176945  OECAL  835 

47  1176988  OECAL  935 

48  1135432  OUST  COVER  11  IN 

48  1135433  OUST  COVER  15  IN 

49  1128180  SCALE  IOP  15  IN 

49  H24327  SCALE  IOP  11  IN 

49  1124347  SCALE  I2P  II  IN 

49  1128182  SCALE  1 2P  15  IN 


REF  P'N  SOURCE  DESCRIPTION 


1 1141092  SCREW,  FOOT  MTG 

2 1117393  FOOT.  BOTTOM  COV 

3 1091743  NUT  FOOT  MTG 

4 1074145  WASHER  CABLE  CLIP 

5 438549  SCREW  CABLE  CLIP 

6 303538  CLAMP  CABLE 

7 1115061  CONNECTOR 

8 } U51I8  STUD  COV  FASTENER 

9 48594  SCREW  SPRING  FAST 

10  *1135117  FASTENER  11  IN  FS 

10  363319  FASTENER  15  IN  FS 

10  *1135459  FASTENER  RING  MTG 

11  1132200  PIN  COVER  ASM 

12  1124330  LATCH  CENTER  COV 

13  1164576  SCREW 

14  1124326  TRIM  MARGIN  11  IN 

14  1135594  TRIM  MARGIN  15  IN 

15  1141052  CUP  LH  SHO  11  IN 

16  257187  NUT  LH  CLIP 

17  1134854  SCREW  FRONT  MTG 

17  341216  SCREW  REAR  MTG 

18  1133634  WASHER  FELT 

19  1138383  CLIP  SHIELD  CENTER 

20  1164580  SCREW 

21  1141837  CLIP  LH  151 N & 767 

22  322551  SCREW  MTG  15  INCH 

23  257187  NUT  MTG  BKT  15  IN 

24  1128283  GUIDE  PAPER  GAUGE 

25  1164580  SCREW 

26  1124337  HINGE  II  INCH 

26  1128175  HINGE  15  INCH 

27  257167  NUT  COVR  LAT 

28  1135462  LATCH  COVER  OPEN 

29  1138464  RETAINER 

30  1164580  SCREW 

31  1164576  SCREW 

32  1124336  BRACKET  COV  HINGE 

32  1166191  BRACKET  HINGE 

USED  ABOVE  SN  4619512 

33  1117759  SCREW 

34  1138380  SHIELD  LH  OUST 

34**1 132126  SHIELD  LH  OUST 

35  1138381  SHIELD  RH  1 1 INCH 

35  1135344  SHIELD  RH  15  INCH 

35  1145513  SHIELD  767 

35**1 132127  SHIELD  RH  11  INCH 

35**1 128026  SHIELD  RH  15  INCH 

36  1141060  CLIP  COVR  I NTERLK 

37  1141051  CUP  SHIELD  RH 

32  1145537  CLIP  RH  767 

38  1117759  SCREW  RH  CLIP 

39**  38051  NUT  SHIELD  MTG 

40**1 132030  SPACER  DUST  SHIELO 

**OLD  STYLE  SCREW  IN  TYPE 

41  1135363  INSERT  GROMMET 

42  1135248  GROmET  BOT  COVER 

43  1091743  NUT  LEG  EXTENSION 

44  76574  WASHER  LOCK 

45  *1135491  LEG  FRAME  RM 

45  *1128543  LEG  FRAME  FS 

*RM  INDICATES  RING  MOUNTEO 
MACHINE  FS  INDICATES  FREE  STAND- 
ING. 


BOTTOM  COVER  ASSEMBLY 
50  1135455  1415 

50  1135452  7040/7044 

50  1 1 35106  SABRE  A 

50  1135226  SABRE  B CT  RM  11  IN 

50  nl 135107  1014  STRETCH 

50  Dl 135104  ET  11  INCH 

50  nl 135371  ET  15  INCH 


COVERS  AND  MOUNTING 


- oust  cove* 


CENTER  AND  TOP  COVER 
51  nl 135102  1415  STRETCH 

51  1135222  SABRE  ET  RM  11  IN 

51  1135103  1014 

51  m 135221  ET  It  inch 

51  nl 135366  ET  15  INCH 

51  nl 135367  ET  15  INCH  RM 

52  1124335  BRACKET  HINGE 

52  1166191  BRACKET  HINGE 

USED  ABOVE  SN  4619512 


nSPEClFY  COLOR 
1415  SPECIFY  814 

SABRE  A TOP  SPECIFY  632 

SABRE  A BOTTOM  SPECIFY  634 
SABRE  B TOP&BOT  SPECIFY  632 
1014  SPECIFY  818 

1620  BOTTOM  SPECIFY  812 
1620  TOP&BOT  SPECIFY  803 
ON  ET  I/O,  SPECIFY  ONE  OF  THE 
FOLLOWING 

COLOR  PAINT  SPEC 

GARNET  ROSE  635 

TOPAZ  BRONZE  668 

EMERALD  GREEN  669 

OPAL  GRAY  678 

SCALE  GRAY  632 

ONYX  BLUE  679 

SAPPHIRE  BLUE  674 

SANDSTONE  BEIGE  680 

LIGHT  GRAY  TEK  803 

OFF  WHITE  VINYL  814 

I/O  GRAY  818 

OP  CHARCOAL  812 

SPECIAL  COLOR  SUBMIT  SEA 

53  1176857  PAP  SWITCH  LOCKOUT 

54  1159636  GRNO  WIRE  BOT  CVR 


M-GASKfT  CCVC*  | 

-M 

& 

Jr 

29 

32 

'T.so 

£ANLr  <4*9 

\4 

REF  P/N  SOURCE  DESCRIPTION 

60  1135259  INSULATION  SABRE 

60  1135260  INSULATION  11  IN 

60  1135599  INSULATION  15  IN 

61  1135448  INSULATION  BOT  COV 

62  1135299  INSULATION  BOT  RS 

63  1135261  INSULATION  BOT  LS 

64  1135251  INSULATION  CEN  RS 

65  1135255  INSULATION  COR  RH 

66  1135253  INSULATION  U IN 

66  1135598  INSULATION  15  IN 

67  1135256  INSULATION  TOP  CEN 

68  1135254  INSULATION  COR  LH 

69  1135252  INSULATION  CEN  LS 

70  1135257  INSULATION  II  IN 

70  1135597  INSULATION  15  IN 

100  1159625  INSULATION  II  IN 

100  1159630  INSULATION  15  IN 


REF  P/N  SOURCE  DESCRIPTION 

160  1159568  RING  ASM  11  INCH 

160  1159571  RING  ASM  15  INCH 

160  *1159638  RING  ASM  11  INCH 

♦USED  TO  ADAPT  OLD  STYLE  TOP  COVER 

TO  TILT  UP  BOTTOM  COVER 

161  538552  RETAINER 

162  1141649  SHIELD  LH  15  IN 

162  1138380  SHIELD  LH  1 1 IN 

163  1 141645  SHIELD  RH  15  IN 

163  1138381  SHIELD  RH  1 1 IN 

163  1159490  SHIELD  RH  1 1 IN 

ABOVE  SN  4615351 

164  1141051  CUP  SHIELD  RH 

164  1166040  CLIP  RH  11  IN 

164  USED  WITH  PM  OPR  CONTACTS 

165  1117759  SCREW  RH  CLIP 

166  1138383  CLIP  CENTER 

167  1164580  SCREW  CENTER  CUP 

168  257187  NUT  LH  CLIP 

169  1141052  CUP  LH  11  IN 

169  1141635  CUP  LH  11  IN 

USED  WITH  IMP  CONTROL  C&R 

170  1141050  CUP  LH  15  IN 

171  322551  SCREW  CLIP  15  IN 

172  257187  NUT  8KT  MTG  15  IN 

FI  B/M  - TILT  UP  COVERS 

NOTE  - WHEN  ORDERING  DIE  CAST 
COVERS  TO  REPLACE  SAND  CAST 
COVERS  - ORDER  MTG  B/M  AND  COVER 
B/M-SPECIFY  PITCH  AND  PAINT  SPEC 


COVER  INSULATION 


BOTTOM  COVER 


101  1159643  SABRE  ET  SABRE 

101  1159646  1415 

101  1159579  1014 

101  1159647  7040 

101  1159753  1620  731  ET 

101  1159756  735  ET 

101  1159762  775  870  15  IN 

101  1159759  870  11  IN 

ET  STRETCH 

101  1176943  835-935 

102  1128341  RETAINER 

103  1159624  INSULATION  II  IN 

103  1159631  INSULATION  SABRE 

103  1159629  INSULATION  15  IN 

104  1159635  STUD  BALL 

106  1117641  INSERT  REAR 

•07  1159599  INSULATION  11  IN 

107  H59628  INSULATION  15  IN 

108  1159632  CATCH 

109  1164579  SCREW  WITH  RING 

109  1164576  SCREW  w/0  RING 

110  1132200  PIN  GUIDE 

111  1159627  INSULATION 

112  1135248  GROMMET 

113  1159626  INSULATION 

114  1135363  INSERT 

115  H59567  WASHER  FNT  FOOT 

116  1159565  FOOT 

117  1090622  WASHER  MTG 

118  322550  SCREW  MTG 

119  1116930  INSERT  FNT  FOOT 

120  311642  SCREW  FNT 

121  1117391  MOUNT  RUBBER  FNT 

121  1117865  MOUNT  RUBBER  REAR 

122  1159562  MOUNT  SHOCK  FNT 

123  1159652  SCREW  FRONT  FOOT 

123  1159651  SCREW  REAR  TOOT 

124  1159633  LEG  REAR  FREE  STAN 

124  1159634  LEG  REAR  RING  MTG 

125  3350  WASHER 

126  131599  SPACER  FREE  STAND 

126  1159559  SPACER  WITH  BOSSES 

126  1159560  SPACER  RING  MTG 

127  1159585  BRACKET  RH  REAR 

127  1166037  BRKT  RH  REAR 

USEO  WITH  PERMIS  MAKE  OP  CONTACTS 
127  1159586  BRKT  LH  REAR  11  IN 

127  1159584  BRKT  LH  REAR  15  IN 

128  3550  WASHER 

129  3960  NUT  BKT  MTG 

130  1141136  SCREW  8KT  MTG 

131  1159556  ROLLER  11  IN 

131  1159557  ROLLER  15  IN 

132  1135491  LEG  FRONT 

133  311642  SCREW  BKT  MTG 

134  311642  SCREW  SHIPPING 

<35  1159561  HANDLE 

136  1164579  SCREW  HANDLE 

137  311642  SCREW  BKT  MTG 

138  M59553  BRACKET  RH  FNT 

138  1159554  BRACKET  LH  FNT 

139  M59594  INSULATION 

140  1159595  INSULATION  II  IN 

140  1 159596  INSULATION  15  IN 

141  1164373  SCREW  HINGE 

142  1128283  GUIDE  PAPER 

143  1166033  HINGE  LH 

144  1164582  SCREW 

145  1141520  LATCH  COVER 

146  1141177  OECAL  IBM 

146  1176945  DECAL  835 

146  1176988  OECAL  935 

147  1159597  INSULATION  II  IN 

147  1159598  INSULATION  15  IN 

148  1124084  SCREW  HINGE 

149  1164100  BRACKET  HINGE 

150  H66034  HINGE  RH 

151  1159593  INSULATION 

152  1135739  VENT  GRAY 

152  1135740  VENT  731  735  775 

870 

153  1164576  SCREW  VENT 


MTG  B/M 
1272782 
1272781 
1272780 

1272779 


RING  MTG  15  IN 
RING  MTG  11  IN 
FREE  STNDG  15  IN 
FREE  STNOG  11  IN 


COVERS  B/M 

1272783  ALKYO  PNT  FS  1 1 IN 

1272784  VINYL  PNT  FS  II  IN 

1272785  ALKYD  PNT  RM  1 1 IN 

1272786  VINYL  PNT  RM  1 1 IN 

1272787  ALKYD  PNT  FS  15  IN 

1272788  VINYL  PNT  FS  15  IN 

1272789  ALKYD  PNT  RM  15  IN 

1272790  VINYL  PNT  RM  1 5 IN 

NOTE-RM  RING  MTG  - FS  FREE  STNDG 
TILT  UP  BOTTOM  COVER  B/M 
1272437  SABRE 

1272460  1620 


174  1090970 

175  1166099 

176  6364 


WASHER 

SIGN-SAFETY 

LOCKWASHER 


TILT-UP  COVERS 


COVER  CENTER 


1620  731  SABRE 
7 35  ET 

775  870  15  IN  935 
1415ARS  1014 
870  II  IN  7040 
ET  STRETCH 
835 

TRIM  11  INCH 
TRIM  15  INCH 
SCALE  10P  II  IN 
SCALE  12P  II  IN 
SCALE  10P  15  IN 
SCALE  12P  15  IN 


1' 59752 
1159755 
1159761 
1159758 


154  1176951 

155  1159577 

155  1159578 

156  1159575 

156  1159580 

156  1159581 

156  1159582 


COVER  TOP 


775  870  15  IN 
735 

1620  731  SABRE 
835  935 

1415  1014  7040 

ET  STRETCH 
870  11  IN 
GASKET  11  INCH 
GASKET  15  INCH 
RING  11  INCH 
RING  15  INCH 
RING  11  INCH 


1159760 

1159754 

1159751 

1176950 

1159757 


158  1159570 
»58  1159573 

159  1159569 
159  1159572 
'59  *1159639 


CODE- 535 
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REF 

P/N 

SOURCE  DESCRIPTION 

REF  P/N  SOURCE 

DESCRIPTION 

1 

2 

196298 

316542 

SCREW 

STUO 

3 

123534 

SHIM 

4 

165556 

344234 

SETSCREW 

5 

FEED  WHEEL 

6 

1 1 44988 

SHAFT 

7 

38368 

SCREW 

8 

344239 

WASHER 

9 

10 

25627 

1 1 44964 

SCREW 

TAPE  TABLE 

1 1 

227874 

STAR  WHEEL  ASM 

12 

316534 

CONTACT  BLOCK 

13 

314097 

CONTACT  SCREW 

14 

35739 

SCREW 

15 

1144961 

PULLEY 

16 

1144986 

BRACKET 

17 

257187 

NUT 

18 

186759 

SCREW 

19 

81693 

SCREW 

20 

1144983 

BRACKET 

21 

1 1 18346 

SPRING 

22 

1 1 44989 

SHAFT 

23 

219633 

C CLIP 

24 

M44952 

DRIVE  TAPE 

25 

1144984 

BRACKET 

26 

27 

1 96698 
1145487 

SCREW 

WIRE  CONTACT 

28 

316555 

PLATE,  COMMON 

29 

27073 

NUT 

30 

268  34 

SCREW,  STOP 

31 

27073 

NUT 

32 

I090e>30 

WASHER 

33 

186712 

SCREW 

34 

316546 

SHAFT 

35 

1144973 

BRACKF  T , T APE  MTG 

36 

1 144958 

DRIVE  WHEEL 

37 

1144984 

BRACKET 

38 

1144985 

BRACKET,  PULLEY 

39 

40 

257957 

316547 

SETSCREW 

PIN,  LOCK 

41 

345637 

SPRING 

42 

316536 

LID,  TAPE 

43 

1090623 

PIN 

44 

31*548 

plate,  tape  guide 

45 

1144982 

BRACKET 

46 

10170 

SCREW 

47 

211985 

1145564 

STARWHEEL 

50 

COVER  CONTACT  WIRE 

CODE- 

536 

REF 

PI  N 

SOURCE  DESCRIPTION 

1 

1 144972 

BRACKET 

2 

1 280060 

BRACKET 

3 

1144962 

PLATE 

4 

236849 

SCREW 

5 

1144971 

TAPE  GUtOE 

6 

25627 

SCREW 

7 

435174 

CLAMP 

8 

34512 

SCREW 

9 

1144976 

FOLLOWER  GEAR  MTG 

10 

1124370 

ECCENTRIC 

11 

38350 

SCREW 

12 

128714 

SCREW 

13 

1128352 

SCREW 

15 

1144959 

FOLLOWER  GEAR 

16 

219633 

C CLIP 

17 

1145340 

COVER,  PROG  UNIT 

18 

1144950 

HORIZ  PROG  UNIT 
COMPLETE 

REF  P/N  SOURCE  DESCRIPTION 


CODE -537 


JANUARY  7,  1966 


NUMERICAL  INDEX 


Code  Ref. 

Part  No. 

502  175 

103372 

501  49 

103689 

524  163 

103895 

523  12 

104278 

523  22 

104278 

523  13 

104676 

504  71 

105052 

523  22 

105052 

523  76 

105052 

524  147 

105052 

515  56 

108114 

524  71 

108114 

526  4) 

1081  14 

502  94 

110956 

520  129 

1 1 4045 

516  270 

115070 

504  9 

118418 

504  81 

118418 

51 1 64 

118418 

519  120 

118418 

520  92 

118418 

520  120 

118418 

520  164 

118418 

523  4 

118418 

524  43 

118418 

524  149 

118418 

526  1 1 

121521 

526  79 

121521 

526  171 

121521 

515  14 

123491 

515  30 

123491 

517  28 

123491 

519  1 

123491 

519  35 

123491 

529  33 

123491 

536  3 

123534 

517  83 

123552 

523  37 

123552 

524  119 

123552 

525  89 

123552 

524  237 

125231 

511  5 

126572 

537  12 

128714 

535  126 

131599 

511  47 

150047 

505  17 

150209 

533  8 

150209 

524  126 

150735 

534  11 

163518 

523  24 

165556 

536  4 

165556 

511  28 

167790 

503  115 

170215 

503  323 

170215 

520  130 

173202 

524  146 

173204 

504  82 

173205 

511  67 

173205 

513  12 

173205 

519  128 

173205 

520  85 

173205 

523  23 

173205 

524  46 

173205 

524  168 

173205 

504  70 

173207 

523  19 

173207 

519  116 

173209 

523  23 

173213 

523  19 

173215 

520  1 

177939 

501  67 

179743 

501  150 

179743 

503  389 

179743 

524  65 

183835 

506  2 

186399 

508  251 

186712 

536  33 

186712 

526  96 

186759 

536  18 

186759 

516  209 

186923 

503  134 

186924 

503  154 

186927 

536  1 

196298 

536  26 

196698 

Code 

Ref. 

Part  No. 

Code 

Ref. 

Part  No. 

Code 

Ref. 

Part  No. 

507 

21 

221 

515 

20 

37913 

502 

8 

38350 

501 

44 

1035 

515 

49 

37913 

503 

20 

38350 

502 

84 

1856 

516 

51 

37913 

508 

17 

38350 

506 

2 

1856 

516 

243 

37913 

516 

36 

38350 

507 

15 

1856 

517 

1 

37913 

526 

4 

38350 

501 

3 

1928 

517 

3 

37913 

526 

6 

38350 

516 

115 

1928 

517 

20 

37913 

526 

9 

38350 

522 

6 

1928 

517 

73 

37913 

530 

45 

38350 

524 

107 

1928 

518 

5 

37913 

531 

58 

38350 

524 

113 

1928 

518 

8 

37913 

537 

1 1 

38350 

524 

176 

1928 

518 

12 

37913 

502 

140 

38351 

525 

74 

1928 

519 

19 

37913 

516 

102 

38351 

503 

65 

2650 

519 

34 

37913 

522 

78 

38351 

535 

125 

3350 

519 

38 

37913 

530 

42 

38352 

535 

128 

3550 

519 

137 

37913 

530 

45 

38352 

535 

129 

3960 

519 

150 

37913 

506 

21 

38353 

502 

105 

6364 

519 

160 

37913 

526 

28 

38353 

517 

57 

6364 

519 

168 

37913 

502 

5 

38354 

524 

219 

6364 

519 

186 

37913 

536 

7 

38368 

531 

3 

6364 

519 

197 

37913 

515 

13 

38562 

534 

28 

6364 

524 

6 

37913 

508 

257 

38565 

535 

176 

6364 

524 

18 

37913 

503 

336 

38566 

502 

114 

6503 

524 

70 

37913 

533 

51 

42361 

502 

119 

6503 

524 

143 

37913 

503 

58 

43373 

508 

92 

6503 

524 

240 

37913 

503 

100 

43373 

504 

57 

7341 

525 

48 

37913 

5 19 

5 

43373 

517 

63 

8506 

525 

54 

37913 

524 

179 

45119 

533 

16 

8506 

526 

69 

37913 

506 

16 

45183 

536 

46 

10170 

526 

114 

37913 

508 

197 

4561 1 

505 

25 

10514 

526 

141 

37913 

508 

208 

45611 

512 

22 

10514 

530 

17 

37913 

524 

250 

45624 

525 

3 

10574 

501 

53 

38051 

502 

87 

45638 

516 

45 

15887 

502 

12 

38051 

515 

47 

45638 

522 

55 

15887 

502 

40 

38051 

519 

72 

45638 

529 

6 

15887 

502 

104 

38051 

503 

75 

45639 

524 

171 

17514 

502 

136 

38051 

516 

248 

45639 

516 

251 

20038 

504 

13 

38051 

519 

119 

45639 

524 

210 

20069 

504 

21 

38051 

525 

93 

45639 

524 

142 

21636 

508 

7 

38051 

524 

139 

45677 

522 

40 

22066 

508 

40 

38051 

534 

29 

45690 

511 

10 

23106 

508 

76 

38051 

503 

32 

46831 

534 

36 

24107 

512 

1 1 

38051 

524 

58 

46831 

536 

9 

25627 

512 

24 

38051 

502 

76 

47987 

537 

6 

25627 

517 

24 

38051 

502 

97 

47987 

536 

30 

26834 

519 

171 

38051 

503 

319 

47987 

512 

20 

27073 

519 

185 

38051 

505 

13 

47987 

536 

29 

27073 

520 

83 

38051 

516 

265 

47987 

536 

31 

27073 

520 

168 

38051 

518 

26 

47987 

524 

245 

27435 

522 

56 

38051 

524 

251 

47987 

523 

21 

27460 

522 

118 

38051 

526 

98 

47987 

524 

231 

27460 

526 

14 

38051 

535 

9 

48594 

537 

8 

34512 

526 

36 

38051 

504 

103 

52359 

523 

70 

35534 

530 

44 

38051 

501 

160 

55726 

501 

58 

35665 

531 

2 

38051 

507 

45 

55729 

501 

118 

35739 

535 

39 

38051 

502 

22 

56313 

504 

53 

35739 

502 

20 

38214 

503 

138 

56722 

511 

21 

35739 

502 

143 

38214 

503 

302 

56722 

511 

36 

35739 

503 

225 

38214 

504 

61 

56722 

524 

23 

35739 

508 

46 

38214 

504 

109 

56722 

534 

15 

35739 

511 

91 

38214 

508 

77 

56722 

536 

14 

35739 

520 

56 

38214 

508 

91 

56722 

504 

72 

37435 

531 

11 

38214 

510 

59 

56722 

511 

63 

37435 

502 

19 

38234 

510 

101 

56722 

519 

106 

37435 

508 

178 

38250 

512 

23 

56722 

520 

88 

37435 

505 

27 

38259 

516 

16 

56722 

520 

121 

37435 

508 

20 

38261 

519 

74 

56722 

523 

2 

37435 

508 

219 

38261 

526 

175 

56772 

524 

39 

37435 

517 

51 

38261 

518 

23 

58852 

524 

152 

37435 

525 

24 

38261 

502 

13 

62031 

524 

159 

37435 

530 

21 

38261 

502 

41 

62031 

502 

35 

37913 

508 

13 

38262 

520 

57 

62031 

502 

72 

37913 

508 

82 

38262 

516 

266 

65266 

502 

110 

37913 

510 

52 

38262 

526 

99 

65266 

502 

138 

37913 

516 

23 

38262 

533 

17 

72318 

503 

43 

37913 

525 

17 

38262 

535 

44 

76574 

503 

59 

37913 

525 

19 

38262 

533 

55 

77841 

503 

74 

37913 

519 

73 

38263 

536 

19 

81693 

503 

90 

37913 

533 

78 

38264 

511 

68 

100229 

503 

135 

37913 

501 

114 

38266 

519 

127 

100229 

504 

12 

37913 

503 

362 

38346 

520 

86 

100229 

505 

18 

37913 

511 

21 

38348 

524 

45 

100229 

508 

29 

37913 

526 

9 

38348 

516 

295 

100237 

508 

231 

37913 

534 

15 

38348 

519 

115 

100349 

510 

27 

37913 

502 

5 

38350 

524 

167 

_ 

100464 

Code  Ref. 

Part  No. 

523  72 

198363 

501  162 

210883 

501  163 

210884 

523  55 

210921 

501  164 

210984 

536  47 

211985 

533  31 

216208 

533  29 

216209 

533  30 

216210 

502  112 

219633 

503  5 

219633 

503  85 

219633 

503  89 

219633 

503  91 

219633 

503  304 

219633 

504  31 

219633 

507  42 

219633 

512  49 

219633 

513  14 

219633 

515  33 

219633 

516  30 

219633 

516  33 

219633 

516  131 

219633 

516  224 

219633 

516  305 

219633 

524  133 

219633 

529  18 

219633 

529  29 

219633 

529  39 

219633 

529  81 

219633 

530  2 

219633 

536  23 

219633 

537  16 

2196 33 

522  75 

219743 

536  1 1 

227874 

524  226 

228093 

503  72 

236550 

506  19 

236550 

519  173 

236550 

524  44 

236550 

524  51 

236550 

530  21 

236550 

533  24 

236550 

508  171 

236571 

527  1 1 

236571 

527  44 

236571 

537  4 

236849 

508  53 

237245 

527  4 

251015 

530  20 

251283 

516  127 

251350 

526  45 

251350 

503  38 

251989 

508  239 

251989 

522  36 

251989 

525  11 

251989 

529  22 

251989 

529  24 

251989 

501  116 

257186 

519  45 

257186 

530  17 

257186 

501  124 

257187 

502  1 

257187 

502  95 

257187 

503  55 

257187 

504  16 

257187 

510  112 

257187 

511  23 

257187 

515  35 

257187 

520  6 

257187 

524  238 

257187 

526  97 

257187 

534  20 

257187 

534  27 

257187 

535  16 

257187 

535  23 

257187 

535  27 

257187 

535  168 

257187 

535  172 

257187 

536  17 

257187 

534  3A 

257189 

524  208 

257956 

503  315 

257957 

506  31 

J 

257957 

NUMERICAL  INDEX 


1 


Code  Ref. 

Part  No. 

533 

37 

598201 

533 

38 

598202 

533 

36 

598203 

503 

338 

602229 

525 

92 

602229 

533 

77 

631647 

533 

81 

631648 

533 

75 

744606 

534 

30 

761196 

534 

30 

761197 

534 

33 

761 198 

534 

37 

761200 

515 

45 

803278 

516 

145 

803278 

503 

52 

1000223 

516 

241 

1000223 

516 

283 

1000223 

524 

104 

1000223 

520 

53 

1014536 

516 

293 

1018477 

507 

47 

1066053 

501 

63 

1070020 

503 

13 

1070020 

503 

17 

1070020 

503 

53 

1070020 

503 

334 

1070020 

503 

396 

1070020 

511 

103 

1070020 

516 

103 

1070020 

516 

158 

1070020 

516 

240 

1070020 

516 

282 

1070020 

519 

62 

1070020 

520 

30 

1070020 

520 

52 

1070020 

522 

9 

1070020 

522 

32 

1070020 

524 

27 

1070020 

524 

59 

1070020 

524 

61 

1070020 

524 

109 

1070020 

529 

63 

1070020 

516 

286 

1070340 

516 

203 

1071449 

518 

20 

1071449 

519 

6 

1071449 

520 

5 

1071449 

524 

120 

1071449 

526 

1 1 

1071657 

503 

330 

1071687 

518 

18 

1071687 

503 

15 

1071691 

530 

54 

1071691 

523 

40 

1072126 

504 

52 

1072454 

534 

12 

1072477 

516 

261 

1072703 

517 

33 

1072703 

518 

13 

1072703 

519 

53 

1072703 

522 

4 

1072703 

522 

17 

1072703 

522 

85 

1072703 

526 

37 

1072703 

516 

63 

1072949 

523 

64 

1073215 

501 

47 

1073418 

501 

64 

1073418 

501 

129 

1073418 

502 

44 

1073418 

502 

81 

1073418 

502 

106 

1073418 

502 

133 

1073418 

503 

44 

1073418 

503 

78 

1073418 

503 

95 

1073418 

503 

122 

1073418 

503 

151 

1073418 

503 

328 

1073418 

503 

400 

1073418 

508 

63 

1073418 

508 

165 

1073418 

508 

168 

1073418 

510 

30 

1073418 

Code 

Ref. 

Part  No. 

510 

108 

1073418 

511 

106 

1073418 

516 

105 

1073418 

516 

155 

1073418 

516 

201 

1073418 

516 

231 

1073418 

516 

236 

1073418 

516 

239 

1073418 

516 

262 

1073418 

516 

306 

1073418 

518 

22 

1073418 

519 

23 

1073418 

519 

129 

1073418 

520 

2 

1073418 

522 

13 

1073418 

522 

48 

1073418 

522 

72 

1073418 

522 

94 

1073418 

524 

35 

1073418 

525 

13 

1073418 

525 

46 

1073418 

525 

51 

1073418 

525 

71 

1073418 

526 

50 

1073418 

526 

91 

1073418 

526 

161 

1073418 

529 

47 

1073418 

503 

120 

1073449 

516 

56 

1073449 

516 

213 

1073449 

516 

255 

1073449 

524 

134 

1073449 

501 

9 

1073462 

503 

363 

1073863 

511 

39 

1073863 

516 

205 

1073863 

516 

210 

1073863 

517 

25 

1073863 

518 

16 

1073863 

519 

50 

1073863 

520 

38 

1073863 

522 

95 

1073863 

529 

52 

1073863 

516 

206 

1073866 

517 

34 

1073866 

504 

99 

1074145 

531 

59 

1074145 

535 

4 

1074145 

511 

31 

1074242 

516 

234 

1074242 

516 

275 

1074242 

522 

27 

1074242 

529 

31 

1074242 

525 

63 

1074321 

511 

42 

1074556 

519 

101 

1076948 

501 

52 

1076978 

508 

216 

1078497 

534 

6 

1090041 

534 

11 

1090041 

522 

43 

1090050 

505 

10 

1090162 

511 

41 

1090162 

515 

8 

1090162 

522 

16 

1090162 

522 

88 

1090162 

523 

30 

1090162 

516 

256 

1090165 

524 

8 

1090175 

504 

108 

1090254 

522 

115 

1090254 

502 

23 

1090268 

508 

214 

1090268 

519 

174 

1090336 

519 

182 

1090336 

503 

133 

1090341 

503 

46 

1090343 

503 

83 

1090343 

513 

54 

1090343 

517 

12 

1090343 

519 

37 

1 090394 

511 

7 

1090404 

524 

12 

1090404 

524 

34 

| 1090404| 

Code 

Ref. 

Part  No. 

520 

9 

340191 

530 

35 

341216 

535 

17 

341216 

524 

26 

343752 

524 

74 

343755 

536 

5 

344234 

516 

294 

344239 

536 

8 

344239 

536 

41 

345637 

524  232 

353343 

503 

353 

355341 

512 

4 

355341 

517 

50 

355341 

504 

35 

357820 

504 

42 

357820 

504 

130 

357820 

502 

75 

358174 

507 

16 

358174 

516 

52 

358174 

522 

90 

358174 

524 

33 

358174 

502 

96 

358509 

503 

320 

358509 

505 

14 

358509 

516 

287 

358509 

516 

292 

358509 

535 

10 

363319 

511 

49 

364816 

506 

29 

369125 

537 

7 

435174 

516 

246 

438540 

524 

202 

438540 

502 

92 

438541 

516 

274 

438541 

524 

202 

438541 

524 

249 

438541 

526 

94 

438541 

524 

247 

438542 

501 

126 

438543 

504 

103 

438546 

503 

343 

•438549 

504 

6 

k39S>*9 

507 

1 

438549 

512 

28 

438549 

516 

1 16 

438549 

516 

279 

438549 

523 

49 

438549 

524 

20 

438549 

530 

37 

438549 

535 

S 

438549 

503 

218 

438550 

506 

13 

438550 

525 

43 

438550 

525 

53 

438550 

530 

29 

438550 

511 

77 

438552 

501 

130 

438554 

506 

17 

438554 

508 

1 6 1 

438554 

503 

204 

438558 

503 

388 

438566 

503 

399 

438566 

503  405 

438566 

503  417 

438566 

503 

421 

438566 

525 

1 

438566 

503 

137 

469565 

511 

110 

469565 

513 

41 

469565 

508 

33 

472729 

508 

71 

472729 

513 

52 

478394 

533 

28 

491349 

502 

80 

503071 

533 

63 

512403 

533 

50 

323034 

533 

26 

523255 

533 

25 

523268 

517 

54 

528552 

526 

32 

528552 

533 

47 

532479 

533 

50 

532902 

535 

161 

538552 

533 

65 

595720 

Code  Ref. 

Part  No. 

536  13 

314097 

519  112 

316457 

536  12 

316534 

536  42 

316536 

536  2 

316542 

536  34 

316546 

536  40 

316547 

536  44 

316548 

536  28 

316555 

516  118 

316744 

516  129 

316744 

501  158 

317310 

503  346 

317766 

523  74 

317766 

530  39 

317766 

503  345 

317767 

523  73 

317767 

530  38 

317767 

533  35 

321000 

501  117 

322065 

51 1 50 

322065 

519  3 

322065 

519  67 

322065 

519  183 

322065 

503  9 

322550 

534  35 

322550 

535  118 

322550 

504  53 

322551 

535  22 

322551 

535  171 

322551 

516  112 

322665 

510  2 

324221 

510  14 

324221 

510  81 

324221 

510  31 

324497 

510  121 

324497 

535  46 

325625 

519  114 

326067 

524  161 

326067 

504  76 

326119 

511  62 

326119 

519  107 

3261 19 

520  125 

326119 

523  7 

3261 19 

524  48 

326119 

524  154 

326119 

531  1 

326264 

502  124 

332747 

502  144 

332747 

506  16 

333182 

530  20 

333182 

512  36 

333264 

511  92 

338169 

524  54 

338169 

503  60 

338238 

508  261 

338238 

516  128 

338238 

516  254 

338238 

519  17 

338238 

519  118 

338238 

519  165 

338238 

531  10 

338238 

533  27 

338238 

519  113 

339107 

523  66 

339107 

519  no 

339108 

511  71 

339109 

511  72 

339109 

519  105 

339109 

520  91 

339109 

520  122 

339109 

523  3 

339109 

524  49 

339109 

524  155 

339109 

524  164 

339109 

504  74 

339113 

504  77 

339’ 13 

511  60 

339113 

511  69 

339113 

519  109 

339113 

524  160 

339113 

502  21 

340191 

504  60 

340191 

504  62 

340191 

1 Code  Ref. 

Part  No. 

508  45 

257957 

508  157 

257957 

515  51 

257957 

516  118 

257957 

516  129 

257957 

517  21 

257957 

519  71 

257957 

519  162 

257957 

522  96 

257957 

524  137 

257957 

525  35 

257957 

529  78 

257957 

536  39 

257957 

503  206 

257958 

508  73 

257958 

525  78 

257958 

526  16 

257958 

508  10 

257959 

508  151 

257959 

508  50 

257961 

527  43 

257965 

508  39 

257969 

510  10 

257969 

510  91 

257969 

515  6 

257969 

517  9 

257969 

517  45 

257969 

522  35 

257969 

522  69 

257969 

522  136 

257969 

508  50 

257971 

510  25 

257975 

510  111 

257979 

517  56 

257984 

520  14 

257984 

516  288 

257985 

522  106 

257985 

534  32 

257986 

502  6 

263680 

508  185 

263680 

530  18 

263680 

503  243 

264641 

503  357 

264641 

511  82 

264641 

519  55 

264641 

520  17 

264641 

520  64 

264641 

522  18 

264641 

522  82 

264641 

523  26 

264641 

524  102 

264641 

524  136 

264641 

525  69 

264641 

526  2 

264998 

501  7 

265195 

503  57 

265195 

503  70 

265195 

503  147 

265195 

510  39 

265195 

510  115 

265195 

516  143 

265195 

524  169 

265195 

526  63 

265195 

526  71 

265195 

526  119 

265195 

526  174 

265195 

533  53 

300761 

506  20 

302090 

507  2 

302090 

512  27 

307090 

523  48 

302090 

506  9 

302131 

507  3 

302131 

512  29 

302131 

523  47 

302131 

535  6 

303538 

527  33 

308459 

533  18 

309983 

527  51 

311072 

535  120 

311642 

535  133 

311642 

535  134 

311642 

535  137 

311642 

534  31 

-- 

312615 
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Code  Ref. 


529  61 

516  268 

517  30 

524  182 
511  44 

508  34 

527  29 

502  83 

520  7 

535  117 

536  43 

503  350 

504  104 

536  32 

508  86 

504  102 

517  18 
524  130 

530  43 

535  174 
516  308 
524  138 
529  56 
526  127 
534  7 

518  23 

524  66 


529  82 
516  49 
526  17 


504  27 

510  35 

510  45 
510  48 

510  128 
516  2 
516  1 1 
522  1 1 
526  53 

526  107 


519  139 
519  167 
519  181 
512  3 

503  127 
527  35 

525  77 

526  40 
526  89 
501  115 


516  122 
529  23 

529  38 

529  30 

529  25 
529  17 


529  16 

529  11 
529  50 

529  12 

502  61 
508  1 
508  2 
508  9 

508  4 

508  36 
508  19 

508  18 
508  15 

508  51 
508  23 
508  30 

508  181 
529  5 

508  204 
529  28 
508  187 
529  2 

508  155 
508  192 
508  190 


Part  No. 

Code 

Ref. 

Part  No. 

123807 

TiT 

28 

1124206 

123810 

524 

12 

1124206 

123810 

508 

163 

1124217 

123812 

508 

150 

1124218 

123819 

508 

179 

1124219 

123822 

508 

193 

1124220 

123823 

508 

220 

1124224 

123824 

508 

218 

1124234 

123825 

512 

15 

1124234 

123827 

503 

128 

1124247 

123827 

507 

14 

1124247 

123827 

516 

44 

1124247 

123828 

530 

18 

1124247 

123829 

522 

37 

1124259 

123830 

522 

51 

1124261 

123831 

522 

59 

1124266 

123947 

522 

52 

1124267 

123948 

522 

53 

1124268 

123949 

522 

70 

1124271 

123950 

522 

65 

1124273 

123956 

522 

71 

1 124276 

123961 

501 

113 

1124281 

123963 

522 

12 

1124284 

123968 

522 

8 

1124285 

123969 

508 

47 

1124287 

123973 

510 

29 

1124290 

123977 

516 

1 1 1 

1124290 

123979 

522 

47 

1124292 

123982 

531 

5 

1124296 

123984 

534 

5 

1124315 

123987 

534 

14 

1124316 

124010 

534 

3 

1124317 

124014 

534 

10 

1124318 

124019 

534 

18 

1124319 

124020 

535 

14 

1124326 

124073 

535 

49 

1124327 

124074 

535 

12 

1124330 

124075 

535 

52 

1124335 

124076 

535 

32 

1124336 

124081 

535 

26 

1124337 

124082 

535 

49 

1124347 

124083 

526 

47 

1124363 

124084 

526 

38 

1124366 

124084 

526 

8 

1 124369 

124087 

526 

5 

1124370 

124094 

537 

10 

1 124370 

124095 

526 

12 

1124371 

124098 

526 

23 

1124372 

124098 

526 

101 

1124372 

124098 

526 

7 

1124373 

124109 

526 

43 

1124376 

124110 

526 

25 

1124377 

124122 

526 

27 

1124378 

124123 

526 

24 

1124379 

124127 

526 

18 

1124383 

124130 

526 

42 

1124388 

124143 

526 

1 

1124391 

124144 

526 

34 

1124393 

124146 

516 

29 

1124394 

124148 

520 

18 

1124396 

124149 

526 

33 

1124396 

124151 

526 

3 

1124397 

124155 

501 

61 

1124410 

124157 

503 

233 

112441 1 

124158 

524 

1 1 1 

1124414 

124161 

503 

208 

1124430 

124162 

503 

222 

1124430 

124163 

503 

209 

1124433 

124166 

503 

223 

1124433 

124167 

524 

106 

1124435 

124168 

518 

19 

1124450 

124169 

518 

19 

1124450 

124174 

518 

19 

1124450 

124176 

519 

27 

1124453 

124178 

511 

22 

1124461 

124179 

534 

17 

1124461 

124185 

516 

3 

1124462 

124188 

519 

31 

1 1 24463 

124189 

515 

16 

1 1 24469 

124190 

519 

32 

1124472 

124191 

517 

6 

1124476 

124196 

519 

8 

1124478 

124197 

518 

10 

1 124489 

124204 

516 

6 

1124503 
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Code  Ref. 

Ti6  5" 

511  40 

511  35 

516  9 

515  7 

517  46 

517  77 

501  8 
519  26 

518  4 

508  176 
508  175 
526  29 

519  63 

526  123 
526  123 
519  47 

519  48 
519  46 

519  157 
519  189 
518  6 

518  11 


518  21  I 

518  4 

502  172 
516  26 
516  25 

519  28 

516  24 

516  37 
516  21 

502  4 

519  25 

516  38 

516  1 
516  35 
508  21 

508  22 

508  14 

529  37 
529  36 

529  45 

529  60 

530  5 
529  41 
529  49 
529  51 

529  54 

530  25 

529  55 
529  57 
529  8 

529  62 

503  216 

502  7 

522  20 
522  83 
510  55 

525  22 

525  20 

508  174 
508  177 
508  154 
522  15 

522  79 

530  69 

503  213 

501  17 

501  52 

508  156 

520  68 

520  71 

520  50 

519  41 

520  72 

519  42 

526  19 

520  65 

522  41 

519  13 

519  136 


art  No.  Code  Ref.  Part  No. 

124506  ~522  45  1124775 
124508  526  104  1124776 
124509  526  72  1124777 
124519  526  116  1124777 
124538  526  143  1124777 
124538  526  105  1124782 
124555  526  22  1124788 
124562  526  74  1124788 
124567  526  100  1124788 
124568  526  142  1124788 
124572  526  46  1124801 
124573  526  13  1124802 
124579  526  10  1124803 
124600  501  65  1124811 
124601  501  68  1124812 
124602  522  63  1124819 
124608  502  82  1124821 
124609  529  34  1124826 
124610  508  95  1124827 
124610  516  226  1124827 
124610  508  169)  1124830 
124612  508  198  1124831 
124613  508  213  1124832 
124614  508  209  1124835 
124615  508  211  1124836 
124616  522  127  1124836 
124618  508  180  1124838 
124622  525  42  1124845 
124624  520  3 1124850 
124628  519  2 1124870 
124628  516  106  1124875 
124629  ,501  60  1124880 
124630  I 51 7 13  1124885 
124634  516  208  1124890 
124636  501  54 | 1127U55 
124638  519  111  1127273 
124639  504  44  1127712 
124641  504  45  1127714 
124643  511  45  1127714 
124646  517  29  1127714 
124647  , 508  170'  1127722 
124648  1 5?  7 58 j 1127722 
124659  508  1 67  1127723 
124662  515  4 1127727 
124663  520  37  1127727 
124664  520  58  1127727 
124664  515  11  1127728 
124665  520  59  1127728 
124668  504  32  1127730 
124672  503  81  1127733 
124672  511  33  1127733 
124672  515  17  1127733 
124674  515  32  1127733 
124678  515  34  1127733 
124679  515  43  1127733 
124680  516  12  1127733 
124682  517  74  1127733 
124683  519  68  1127737 
124697  525  5 1127738 
124697  525  26  1127738 
124702  502  109  1127741 
124702  520  14  1127741 
124703  508  162  1127742 
124707  516  222  1127744 
124708  525  17  1127745 
124712  504  55  1 127753 
124722  504  55  1127754 
124722  504  55  1127755 
124722  504  55  1127756 
124732  504  55  1127757 
124740  508  68  1127760 
124744  529  59  1127760 
124745  508  35  1127762 
124756  502  72  1127763 
124762  502  110  1127763 
124764  504  101  1127763 
124766  517  55  1127763 
124766  520  15  1127763 
124767  1 533  9 1127763 
1 2476d  502  142  1127764 
124772  516  101  1127764 
12'  3 516  152  1127765 
12*/  75  508  189  1 127767 
124775  508  189  1127768 


Code  Ref. 

508  189 
508  191 
508  191 
508  191 
508  191 
508  191 
508  217 
503  352 
523  44 

530  40 

503  92 

503  93 
503  86 

516  34 

516  32 

516  31 
522  33 

522  25 

519  22 

526  38 

526  90 

520  34 

520  27 


535  35 
516  126 
516  122 
515  27 

515  27 

516  122 

508  5 

508  15 

508  6 

502  52 

504  54 

525  47 

525  44 

525  45 

525  76 
504  55 

526  19 

520  21 
520  36 

520  35 

520  22 
520  25 

502  141 
502  52 

502  115 

502  56 

503  8 

519  24 

515  16 

519  21 
519  21 
517  6 

515  29 

516  1 

515  37 
519  67 
519  18 

519  16 

508  11 

527  9 

526  23 

526  101 
526  172 
526  104 
526  105 
503  140 
503  308 
526  108 
526  64 
526  52 
526  102 
526  115 
526  152 
526  78 
526  168 
526  34 

526  51 
510  22 

525  2 


Code  Ref.  Port  No. 


127769 
127770 
127771 
127772 
127773 
127774 
127775 
127785 
127785 
127785 
127787 
127790 
127791 
127794 
127796 
127798 
127930 
127936 
1 28008 
128012 
128013 
128017 
128018 
128024 
128025 
128026 
128028 
128029 
128032 
128037 
128038 
128047 
1 28048 
128054 
128055 
128062 
128063 
128065 
128066 
128066 
128071 
128075 
128076 
128079 
128081 
128083 
128084 
128086 
128087 
128090 
128091 
128095 
128099 
128101 
128103 
128103 
128105 
128107 
128108 
128113 
128113 
128122 
128125 
128126 
128127 
128136 
128136 
128136 
128138 
128141 
128144 
128144 
128145 
128146 
128149 
128149 
128150 
128150 
128151 
128151 
128152 
128155 
128161 
128162 


525  28 

525  25 
519  59 
519  47 
519  48 
519  159 

519  188 

525  28 

524  140 

535  26 

534  21 

535  49 

535  49 
508  12 
503  64 

522  92 

522  76 

522  87 

522  89 
522  77 

522  80 
515  24 

518  1 
515  36 

526  22 

526  74 

526  100 
526  142 

503  153 

515  31 

526  59 
526  149 

515  19 

526  57 
526  158 
526  61 
526  165 
526  58 

526  157 
526  166 
526  60 
526  155 
526  55 
526  153 
526  56 
526  156 
526  83 

504  50 

517  15 

517  26 
526  145 
526  145 
526  170 
526  54 
526  110 
526  148 
508  206 
535  24 

535  142 

516  -61 
516  60 
503  235 

515  26 

516  50 

520  13 
522  114 

525  64 

525  64 

525  64 
525  64 
525  61 

525  40 

525  62 

525  75 

525  91 
525  49 

525  80 
519  9 

510  19 

510  61 

510  103 
503  152 
516  110 
516  142 


128164 

128166 

128167 

128168 

126169 

128169 

128169 

128171 

128173 

128175 

128179 

1281P.O 

128182 

128184 

128186 

128189 

128190 

128192 

128193 

128195 

128199 

128201 

128202 

128204 

128215 

128215 

128215 

128215 

128216 

128216 

128221 

128221 

128226 

128234 

128234 

128235 

128235 

128236 

128236 

128236 

128237 

128237 

128238 

128238 

128239 

128239 

128240 

128259 

128270 

128271 

128274 

128275 

128278 

128280 

128280 

128280 

128281 

128283 

128283 

128290 

128291 

128293 

128301 

128301 

128302 

128303 

128305 

128307 

128313 

128315 

128316 

128317 

128317 

128318 

128322 

128323 

128323 

128325 

128326 

128326 

128326 

128327 

128336 

128338 


Code  Ref. 

519  8 

5'.;  102 
526  59 
526  III 

526  149 

507  56 

519  30 

537  13 

522  1 13 
504  52 

522  1 17 

515  18 

516  6 

517  6 

503  210 
503  212 

511  89 

516  20 
516  15 

516  14 

519  130 

515  39 

515  40 
529  77 
529  80 

503  247 

520  9 

510  1 1 

510  92 

508  243 
508  242 
508  249 
508  240 
508  250 
508  162 
508  238 
508  236 
508  230 
508  252 
508  246 
508  232 
522  58 
520  172 
520  20 

501  45 
508  245 
508  247 

527  9 

527  42 
527  37 
527  42 

527  37 
527  42 
527  37 
527  37 
527  42 

527  37 
527  42 
527  37 
527  38 
527  36 
527  27 
527  28 

527  45 

527  30 
527  31 
527  40 

527  41 
527  39 

526  123 

527  21 
527  32 
535  45 

512  36 

512  36 

504  11 

502  78 

502  99 
502  77 
502  90 

502  93 

502  102 

502  103 

503  14 
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Code  Ref. 

r 

Part  No* 

504  78 

1128834 

504  20 

1128837 

504  18 

1128838 

504  19 

1128839 

506  27 

1128844 

523  53 

1128847 

511  34 

1128848 

506  27 

1 1 28849 

516  204 

1128859 

516  207 

1128862 

524  63 

1128863 

503  25 

1128866 

503  29 

1128868 

522  28 

1128871 

503  31 

1128873 

524  31 

1128874 

524  28 

1128877 

524  30 

1128879 

524  36 

1128880 

524  62 

1128881 

524  37 

1128882 

517  22 

1128883 

524  67 

1128884 

524  29 

1128885 

531  14 

1128889 

524  21 

1128890 

516  202 

1128891 

524  32 

1 128892 

522  30 

1 128893 

503  254 

1128895 

524  52 

1128896 

524  38 

1128897 

531  15 

1128904 

531  9 

1128905 

530  30 

1128908 

530  32 

1 1 28909 

530  66 

1128910 

530  19 

1128911 

530  22 

1128914 

530  23 

1128915 

530  46 

1128916 

530  65 

1128919 

530  31 

1128924  | 

524  19 

1128928 

530  1 

1128930 

522  68 

1128932 

522  10 

1128935 

522  84 

1 128935 

523  53 

1128938 

523  53 

1128939 

523  18 

1128946 

523  16 

1128947 

523  17 

1 128948 

523  27 

1128952 

523  25 

1128954 

523  50 

1128958 

523  33 

1128959 

530  53 

1128959 

523  32 

1 128962 

530  56 

1128962 

503  358 

1128964 

523  45 

1128964 

530  57 

1128964 

503  355 

1128965 

523  41 

1128965 

530  51 

1 128965 

530  62 

1128965 

503  354 

1128966 

523  43 

1128966 

530  58 

1128966 

530  61 

1128966 

503  341 

1128967 

523  38 

1128967 

530  49 

1128967 

530  64 

1128967 

523  42 

1128968 

503  356 

1128969 

523  39 

1128969 

530  55 

1128969 

522  44 

1 128970 

522  54 

1128971 

520  12 

1128975 

530  27 

1128993 

530  34 

1128994 

Code  Ref. 

Part  No. 

526  1 17 

1132220 

526  52 

1' 32221 

526  102 

1132221 

526  66 

1132222 

526  140 

1 132222 

526  108 

1 132227 

526  64 

1132228 

526  3 

1132230 

522  3 

1132235 

503  64 

1132240 

503  71 

1132241 

503  77 

1132242 

503  77 

1132242 

525  39 

1132242 

508  164 

1132244 

522  33 

1132252 

522  25 

1132259 

522  26 

1132266 

515  29 

1132276 

508  166 

1132279 

515  29 

1132282 

522  19 

1132286 

522  73 

1132287 

501  6 

1132508 

501  55 

1132508 

522  25 

1133037 

522  33 

1133038 

516  208 

1133312 

518  19 

1133313 

518  19 

1133313 

518  19 

1133313 

519  2 

1133314 

520  3 

1 133315 

522  21 

1133501 

504  46 

1133502 

502  48 

1133503 

525  28 

1133508 

525  28 

1133510 

515  16 

1133511 

508  223 

1133517 

501  62 

1133520 

503  397 

1133520 

524  108 

1133520 

508  205 

1133529 

502  47 

1133542 

510  24 

1133548 

519  15 

1133549 

502  17 

1133565 

502  42 

1133566 

502  45 

'133568 

502  39 

1133569 

508  200 

1133574 

502  53 

1133575 

503  28 

1133579 

510  37 

1133583 

511  17 

1133584 

516  8 

1133584 

503  16 

1133586 

526  30 

1133589 

526  44 

1133590 

526  65 

1133593 

526  106 

1133593 

526  150 

1133593 

527  9 

1133594 

522  14 

1133596 

524  178 

1133597 

524  180 

1133598 

524  104 

1133600 

525  32 

1133607 

519  49 

1133608 

519  12 

1133610 

503  219 

1133614 

502  71 

1133615 

502  127 

1133615 

502  126 

1133616 

502  117 

1133617 

502  122 

1133618 

502  125 

1133619 

524  128 

1133627 

524  131 

1133628 

503  255 

1 133633 

535  18 

1 133634 

503  270 

1133637 

502  107 

1133641 

Code  Ref. 

Part  No. 

530  48 

1128995 

530  47 

1128997 

504  19 

1128999 

519  11 

1132000 

519  7 

1132003 

519  10 

1132007 

524  124 

1 132009 

524  175 

1132012 

524  173 

1132013 

525  14 

1132019 

524  140 

1132021 

524  132 

1 132027 

501  69 

1132028 

522  39 

1132029 

535  40 

1132030 

517  59 

1132042 

502  51 

1132051 

502  43 

1 132052 

526  31 

1132055 

502  24 

1132056 

510  8 

1132064 

510  89 

1132064 

510  93 

1132064 

518  2 

1132064 

529  10 

1132065 

529  15 

1132066 

529  7 

1132067 

530  67 

1132068 

510  28 

1132069 

511  11 

1132074 

511  32 

1132078 

516  54 

1132080 

51  1 2 

1132084 

517  60 

1132088 

524  103 

1132092 

516  48 

1132097 

511  24 

1132098 

518  9 

1 132098 

519  33 

1 132098 

519  36 

1132098 

502  58 

1132100 

503  213 

1132102 

516  55 

1132103 

511  19 

1132117 

508  160 

1132118 

508  263 

1132118 

511  94 

1132122 

516  135 

1132122 

525  34 

1 132122 

522  74 

1132123 

535  34 

1132126 

535  35 

1132127 

531  6 

1132147 

508  153 

1132148 

503  26 

1132149 

525  41 

1132149 

503  3 

1132150 

503  99 

1132154 

529  14 

1 132157 

520  66 

1132158 

520  60 

1132161 

520  62 

1132162 

520  67 

1132164 

503  245 

1132165 

517  78 

1132165 

503  244 

1132166 

520  54 

1132173 

525  10 

1132181 

525  12 

1132183 

531  4 

1132185 

503  201 

1 132186 

503  231 

1 132191 

535  1 1 

1132200 

535  110 

1132200 

518  11 

1 132204 

503  41 

1 13221  1 

508  16 

1132212 

516  134 

1132212 

526  84 

1132214 

526  120 

1132218 

526  159 

1132218 

526  68 

1132219 

526  164 

1132219 

526  76 

1132220 

Code  Ref. 

Part  No. 

502  91 

1128580 

507  5 

1128582 

507  13 

1128583 

507  10 

1 128584 

507  23 

1128585 

507  24 

1128586 

507  20 

1128587 

507  18 

1128588 

507  19 

1128589 

507  4 

1128591 

507  22 

1128592 

503  62 

1128598 

505  20 

1128598 

507  8 

1128598 

512  9 

1 1 28598 

513  1 

1128598 

505  28 

1128604 

505  1 

1128605 

505  2 

1128606  | 

505  3 

1128607 

505  4 

1128608 

505  5 

1128609 

505  6 

1128610  1 

505  7 

112861  1 

505  22 

1128613 

505  1 1 

1128616  | 

505  23 

1128622 

1505  26 

1128623 

[505  8 

1128624 

1505  19 

1128625 

[505  12 

1128626 

505  15 

1128627 

[503  69 

1128632 

503  123 

1 128632 

1 503  87 

1 128633 

503  18 

1128636 

524  25 

1128644  ; 

524  68 

1128646 

524  14 

1128647 

524  15 

1128648  | 

1524  13 

1 1 28649 

533  60 

1128650 

533  60 

1128651  1 

533  60 

1128652 

533  15 

1128656 

533  15 

1128657 

533  60 

1128658 

51 1 20 

1128660 

513  28 

1 128661 

513  8 

1 128663 

513  9 

1128666 

513  10 

1128669 

519  51 

1128673 

516  211 

1128674 

518  15 

1128674 

520  39 

1128674 

512  35 

1128675 

512  33 

1128676 

512  32 

1128679 

512  13 

1128680 

512  2 

1128682 

512  37 

1128683 

1512  1 

1128684 

507  53 

1128685 

512  10 

1128686 

511  34 

1128688 

511  34 

1128688 

511  73 

1128689 

51  1 38 

1128692 

513  11 

1128694 

513  7 

1128697 

512  5 

1128698 

513  15 

1128703 

513  16 

1128704 

513  17 

1128705 

513  4 

1128706 

512  19 

1128707 

512  18 

1128710 

512  17 

1128712 

512  16 

1128713 

512  21 

1128714 

530  7 

1 128716 

530  8 

1128719 

530  4 

1128721 

Code  Ref. 

Part  No. 

530  3 

1128722 

530  9 

1 128727 

529  58 

1128730 

530  11 

1 128731 

530  10 

1128732 

530  13 

1128733 

530  12 

1 128734 

530  24 

1128736 

530  26 

1128738 

508  24 

1128740 

530  16 

1128740 

1 530  63 

1128741 

511  66 

1128743 

519  125 

1128743 

523  10 

1 128743 

| 524  42 

1128743 

524  162 

1128743 

511  65 

1128744 

519  104 

1128744 

520  127 

1128744 

523  9 

1128744 

524  50 

1128744 

524  153 

1128744 

504  75 

1128745 

511  61 

1 128745 

519  108 

1128745 

520  124 

1 128745 

523  6 

1128745 

524  47 

1128745 

524  157 

1128745 

504  80 

1128746 

511  70 

1128746 

519  124 

1128746 

520  163 

1128746 

523  1 1 

1128746 

524  41 

1128746 

524  150 

1128746 

519  101 

112874b 

519  117 

1128749 

519  121 

1128749 

516  229 

1128751 

516  228 

1128752 

516  230 

1128753 

516  227 

1128759 

516  46 

1 128762 

516  225 

1128763 

516  247 

1128764 

516  4l 

1128768 

516  40 

1128770 

522  57 

1128785 

501  112 

1128787 

516  104 

1128787 

524  144 

1128788 

524  158 

1 128789 

524  145 

1128790 

506  27 

1128794 

506  1 1 

1128795 

506  1 1 

1128798 

506  1 1 

1128803 

506  12 

1128806 

506  12 

1128809 

506  12 

1128812 

506  18 

1128815 

506  14 

1128816 

506  5 

1128817 

506  25 

1128818 

506  7 

1128819 

506  24 

1128820 

506  23 

1128821 

506  6 

1128822 

506  15 

1128823 

506  1 

1128824 

506  4 

1128825 

506  3 

1128826 

506  10 

1128827 

506  22 

1128828 

524  17 

1128828 

506  8 

1128829 

504  8 

1128830 

504  84 

1128830 

504  83 

1128831 

504  73 

1128832 

523  63 

1128832 

504  79 

1128833 
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Code 

Ref. 

Part  No. 

502 

129 

1134837 

525 

37 

1134837 

526 

26 

1134837 

504 

33 

1134841 

508 

44 

1134841 

504 

4 

1134842 

508 

244 

1134842 

504 

22 

1134843 

508 

41 

1134843 

517 

47 

1134848 

517 

49 

1134850 

517 

48 

1134851 

517 

66 

1134852 

502 

126 

1134853 

535 

17 

1134854 

534 

16 

1134857 

517 

31 

1 1 34865 

503 

73 

1134867 

526 

92 

1134868 

502 

79 

1134877 

502 

14 

1134878 

502 

79 

1134879 

515 

15 

1134884 

519 

52 

1134884 

520 

40 

1134884 

503 

96 

1134887 

510 

56 

1134888 

525 

21 

1134888 

503 

250 

1134892 

503 

251 

1134893 

503 

252 

1134894 

503 

253 

1134895 

511 

46 

1 134948 

516 

212 

1 134948 

518 

14 

1 1 34948 

519 

52 

1 134948 

520 

40 

1 134948 

516 

107 

1134950 

516 

156 

1134951 

516 

109 

1134952 

516 

138 

1134953 

526 

23 

1134954 

526 

101 

1134954  1 

526 

172 

1134954 

520 

22 

1134956 

519 

43 

1134957 

516 

121 

1134958 

516 

121 

1 134959 

516 

147 

1134960 

516 

130 

1 134961 

516 

149 

1134961 

516 

150 

1134962 

516 

150 

1134963 

502 

27 

1134964 

502 

42 

1 1 34966 

502 

57 

1134973 

517 

67 

1134977 

503 

203 

1 1 34980 

503 

202 

1134981 

503 

211 

1 1 34986 

503 

200 

1134987 

503 

205 

1134990 

503 

227 

1134991 

503 

227 

1134992 

511 

30 

1134997 

520 

84 

1135001 

520 

80 

1135002 

524 

32 

1135007 

501 

65 

1135014 

501 

65 

1135015 

512 

36 

1135016 

533 

54 

1135019 

512 

35 

1135022 

502 

118 

1135028 

502 

123 

1135029 

502 

86 

1135031 

516 

244 

1135036 

522 

42 

1135039 

508 

60 

1135043 

505 

16 

1135052 

529 

64 

1135053 

526 

31 

1135055 

526 

43 

1135055 

504 

18 

1135058 

Code  Ref. 

Part  No. 

503  236 

1133647 

501  120 

1 1 33649 

503  220 

1133649 

503  241 

1133654 

508  212 

1133658 

503  149 

1133659 

503  150 

1133659 

508  202 

1133659 

508  152 

1 133660 

525  52 

1133661 

502  46 

1133662 

520  41 

1133663 

526  20 

1133665 

526  147 

1133665 

520  26 

1133667 

502  100 

1133668 

520  28 

1133668 

502  52 

1133669 

503  21 

1 133670 

517  64 

1133671 

522  34 

1133672 

503  238 

1133679 

519  4 

1133681 

503  237 

1133682 

503  242 

1133683 

522  28 

1133685 

518  17 

1 T 33686 

517  65 

1133687 

501  121 

1 133713 

522  120 

1133746 

520  3 

1133807 

525  42 

1133807 

516  106 

1133808 

516  208 

1133809 

522  26 

1133810 

522  26 

1133810 

518  19 

113381 1 

518  19 

1133811 

516  151 

1134635 

5 33  76 

1134635 

517  27 

1134708 

517  70 

1134709 

517  68 

1134710 

516  220 

113471 1 

511  25 

1134712 

501  43 

1134741 

508  222 

1134765 

503  76 

1134767 

503  22 

1134768 

526  70 

1134773 

526  121 

1134773 

526  160 

1134773 

503  4 

1134784 

508  207 

1134785 

508  32 

1134803 

502  10 

1134810 

502  36 

1134811 

503  66 

1134812 

503  67 

1134813 

502  10 

1134816 

502  36 

1134817 

501  40 

1134818 

503  214 

1134820 

503  215 

1134821 

501  50 

1134822 

531  14 

1134823 

517  61 

1134824 

501  57 

1134825 

501  59 

1134826 

501  52 

1134827 

501  72 

1 1 34829 

516  13 

1 134829 

516  113 

1134829 

522  7 

1134829 

524  105 

1134829 

524  115 

1134829 

524  177 

1134829 

525  73 

1134829 

526  73 

1134829 

526  113 

1134829 

526  151 

1 134829 

503  24 

1134831 

507  55 

1134831 

502  74 

1134837 

f 


Code  Ref. 

Part  No. 

501  52 

1135061 

527  1 

1135065 

534  38 

1135068 

504  5 

1135076 

504  14 

1135079 

525  18 

1135082 

525  6 

1135083 

510  51 

1 135084 

525  20 

1135084 

534  23 

1135086 

524  24 

1135089 

515  2 

1135093 

503  27 

1135096 

503  2 

1135097 

504  17 

1135099 

1 533  52 

1135100 

'535  51 

1135102 

535  51 

1135103 

535  50 

1 135104 

535  50 

1135106 

535  50 

1135107 

535  10 

1135117 

535  8 

1135118 

534  9 

1135121 

503  42 

1135124 

503  54 

1135125 

503  49 

1135127 

503  56 

1135128 

503  51 

1135129 

503  45 

1135130 

503  50 

1135130 

524  9 

1135130 

507  12 

1135134 

512  26 

1135134 

523  34 

1135134 

530  52 

1135134 

507  1 1 

1135135 

507  25 

1135136 

534  22 

1135137 

534  23 

1135144 

531  12 

1135163 

531  13 

1135164 

520  10 

1135167 

503  16 

1135168 

512  31 

1135169 

511  38 

1135173 

504  95 

1135175 

504  96 

1135177 

504  105 

1135177 

504  97 

1135178 

504  100 

1135179 

504  106 

1135180 

524  145 

1135183 

527  30 

1 135T92 

512  1 

1135193 

527  42 

1135194 

516  58 

1135195 

516  42 

1135204 

511  56 

1135211 

520  81 

1 135212 

533  60 

1 135216 

506  27 

1 135217 

535  51 

1 135221 

535  51 

1135222 

535  50 

1135226 

517  31 

1 135229 

510  49 

1135233 

524  72 

1135234 

524  22 

1135235 

513  2 

1135237 

516  247 

1135241 

534  23 

1135244 

535  42 

1 135248 

535  112 

1135248 

535  64 

1 135251 

535  69 

1135252 

535  66 

1135253 

535  68 

1135254 

535  65 

1135255 

535  67 

1135256 

535  70 

1 135257 

535  60 

1135259 

535  60 

1135260 

535  63 

1135261 

Code  Ref. 

Part  No. 

520  20 

1135265 

533  60 

1135282 

506  27 

1135283 

533  60 

1135285 

506  27 

1135286 

527  42 

1135292 

534  24 

1135295 

502  130 

1135296 

534  26 

1135298 

535  62 

1135299 

523  54 

1135302 

522  84 

1135304 

511  34 

1135306 

511  73 

1135307 

511  34 

1135308 

511  73 

1135309 

510  58 

1 13531  1 

510  100 

1135311 

516  233 

1135312 

515  21 

1135314 

522  86 

1135320 

527  41 

1135323 

527  42 

1135324 

527  37 

1 135325 

527  42 

1 135327 

527  37 

1135328 

527  42 

1135330 

527  37 

1135331 

527  42 

1135333 

527  37 

1135334 

527  28 

1135337 

527  39 

1135338 

516  237 

1135340 

516  247 

1135343 

535  35 

1135344 

531  9 

1135346 

531  15 

1135347 

533  60 

1 135353 

533  60 

1135354 

535  41 

1 135*63 

535  114 

1135363 

535  51 

1135366 

535  51 

1135367 

535  50 

1135371 

534  22 

1 135374 

534  23 

1135376 

527  1 

1135377 

526  85 

1135381 

504  129 

1135383 

504  78 

1135403 

504  8 

1135404 

504  84 

1135404 

511  34 

1135405 

511  55 

1135408 

524  148 

1135424 

524  166 

1135424 

523  1 

1 135425 

513  18 

1135430 

513  13 

1135431 

535  48 

1135432 

535  48 

1 135433 

535  61 

1135448 

511  55 

1135449 

535  50 

1135452 

535  50 

1135455 

520  20 

1135456 

520  173 

1135456 

535  10 

1135459 

535  28 

1135462 

504  77 

1135466 

511  69 

1135466 

519  123 

1135466 

520  89 

1135466 

520  126 

1135466 

520  162 

1135466 

523  8 

1135466 

524  40 

1135466 

524  156 

1135466 

504  74 

1135467 

511  60 

1135467 

519  126 

1135467 

520  123 

1135467 

520  126 

1135467 

520  165 

1135467 

Code  Ref. 

Part  No. 

523  5 

1135467 

523  8 

1135467 

504  80 

1135474 

511  70 

1135474 

520  90 

1135474 

504  75 

1135476 

511  61 

1135476 

520  93 

1135479 

511  65 

1135482 

513  15 

1135487 

513  16 

1135488 

513  9 

1135489 

513  11 

1135490 

535  45 

1135491 

535  132 

1135491 

503  97 

1135493 

508  5 

1135494 

503  207 

1135495 

524  7 

1135496 

524  2 

1135497 

524  11 

1135498 

524  3 | 

1135505 

524  56 

1135506 

524  57 

1135507 

524  55 

1135508 

524  60 

1135511 

504  56 

1135512 

506  30 

1135513 

! 527  1 

1135570 

| 506  28 

1135573 

I 523  55 

1135573 

524  185 

1135573 

507  26 

1135575 

504  39 

1135576 

504  15 

1135583 

504  43 

1135583 

524  1 

1135584 

508  35 

I 1135590 

| 508  14 

1 1135591 

I 531  5 

1135592 

530  42 

1135593 

531  58 

1135593 

- 535  14 

1135594 

I 535  70 

1135597 

I 535  66 

1135598 

1 535  60 

1135599 

522  31 

1135604 

503  103 

1135605 

516  214 

1135617 

504  41  1 

1135619 

523  65 

1135621 

522  64 

1135639 

506  31 

1135643 

530  70 

1135643 

519  41 

1135676 

519  45 

1135677 

523  53 

1135696 

511  55 

1135704 

524  5 

1135713 

524  116 

1135714 

535  152 

1135739 

535  152 

1135740 

527  37 

1135751 

527  37 

1135753 

527  42 

1135754 

527  42 

1135755 

527  42 

1135756 

527  42 

1135757 

527  42 

1135758 

527  42 

1135759 

527  42 

1135760 

527  42 

1135761 

527  42 

1135762 

527  42 

1135763 

527  42 

1135764 

527  42 

1135765 

527  42 

1135766 

527  42 

1135767 

527  42 

1135768 

526  123 

1135780 

527  21 

1135780 

53  3 60 

1135787 

506  27 

1135788 

502  98 

1135826 

PAGE  40 


518  4 

518  3 

518  3 
504  63 
504  59 
516  159 
516  157 

519  24 

519  49 
524  224 
519  29 
516  22 

519  100 
504  8 

504  84 

504  83 
516  10 

516  3 

502  166 

502  10 
502  36 

503  64 

503  129 

516  65 
522  87 

516  70 

516  67 
516  68 
516  69 

516  285 
516  284 
516  271 
516  278 
516  269 
516  277 
516  272 
516  280 
501  122 
501  128 
516  146 
516  144 

504  56 

519  27 
510  33 

510  127 
503  422 

524  222 

508  11 

511  38 

525  76 

519  7 

524  214 

515  30 

516  256 

512  15 

501  127 

503  132 
524  28 

515  46 
519  70 

502  54 

501  60 

537  18 

536  24 

536  36 

537  15 

536  15 

537  3 
536  10 

516  35 

537  5 

537  1 

536  35 

537  9 
522  52 
536  45 


144852 
144853 
144859 
144861 
144861 
144862 
144863 
144864 
144867 
144869 
144871 
144872 
144873 
144878 
144880 
144885 
144886 
144887 
144888 
144889 
144890 
144891 
144891 
144892 
144893 
144894 
144895 
1 44904 
1 44905 
1 44906 
1 44907 
1 44909 
144911 
144915 
144915 
144916 
144918 
144919 
144920 
144921 
144922 
144923 
144928 
144928 
1 44929 
1 44930 
144932 
1 44933 
144937 
144937 
144939 
1 44940 
1 44950 
144952 
144958 
1 44959 


1144962 
1 1 44964 
1144968 


1144972 
1144973 
1 1 44976 


NUMERICAL  INDEX 


Code  Ref. 

Part  No. 

511  105 

1159960 

513  53 

1159961 

513  56 

1159963 

510  70 

1159966 

510  129 

1159966 

510  75 

1159965 

510  136 

1159965 

513  67 

1 159966 

513  68 

1159967 

522  62 

1159969 

533  52 

1159970 

507  61 

1159972 

507  66 

1159973 

507  51 

H59976 

507  50 

1159975 

507  68 

1159978 

507  69 

1159982 

512  60 

1159992 

506  3 

1159993 

506  1 

1159996 

506  1 

1159995 

506  2 

1159996 

506  2 

1159998 

522  132 

11 60256 

503  366 

1160777 

523  55 

1160777 

533  80 

1 160976 

533  72 

1160983 

506  96 

1166027 

515  52 

1 166027 

516  124 

1166027 

! 5 1 6 219 

1166027 

516  221 

1164027 

516  263 

1164027 

508  260 

1164039 

508  205 

1164041 

508  250 

1164044 

502  117 

1164045 

502  126 

1164047 

502  117 

1 1 64048 

502  126 

1164048 

517  76 

1164086 

502  71 

1 164089 

502  127 

1164089 

508  235 

1 1 64099 

535  169 

1 1 64 1 00 

519  160 

1164105 

520  30 

1164127 

520  37 

1164127 

520  58 

1164127 

508  210 

1164151 

508  30 

1164153 

508  233 

1164158 

525  93 

1164158 

526  87 

1164160 

519  63 

1164171 

508  79 

1164218 

529  75 

1164220 

529  83 

1164236 

529  76 

1164237 

529  85 

1164239 

508  68 

1 164240 

529  79 

1164240 

529  73 

1164241 

508  60 

1164254 

508  199 

1164285 

516  153 

1164289 

508  66 

1164290 

501  52 

1164308 

501  52 

1164309 

508  236 

1164310 

502  10 

1164314 

502  10 

1164316 

516  9 

1164342 

535  161 

1164373 

526  62 

1164380 

526  1 

1164381 

503  322 

1164394 

526  176 

1164433 

508  96 

1164435 

527  5 

1164462 

527  5 

1164463 

527  7 

1164476 

526  88 

J 

1 1 64499 

Code  Ref. 

Part  No. 

536  20 

1144983 

536  25 

1144984 

536  37 

1 1 44984 

536  38 

1 144985 

536  16 

1 1 44986 

536  6 

1 1 44988 

516  37 

1 1 44989 

536  22 

1 1 44989 

537  17 

1145340 

511  55 

1145356 

516  4 

1145359 

531  7 

1145359 

504  58 

1 145360 

501  125 

1145361 

517  75 

1145363 

503  136 

1145364  | 

504  5 

1145384| 

524  217 

1145385  | 

502  10 

1145387 

523  54 

1145388 

510  53 

1145390 

510  49 

1145391 

510  98 

1)45391 

508  61 

1145395 

508  61 

1145396 

516  216 

1 1 45408 

516  215 

1 1 45409 

515  23 

1145410 

512  36 

1145414 

507  26 

1145415 

516  154 

1145422 

516  141 

1145423 

516  24 

1145424 

516  273 

1145438 

516  267 

1145442 

516  276 

1145443 

525  63 

1145446 

522  100 

1145451 

511  34 

1 1 45453 

1511  76 

1145468 

1512  36 

1145475 

517  10 

1 145478 

516  2 

1145479 

519  30 

1145479 

536  27 

1145487 

508  75 

1 1 45490 

511  57 

1 1-45491 

519  198 

1145495 

535  35 

1145513 

524  57 

1145515 

516  57 

1145516 

522  113 

1145519 

508  64 

1145522 

| 504  63 

1145523 

508  80 

1145525 

1 504  59 

1145526 

1 508  24 

1145528 

504  5 

1145533 

! 535  37 

1145537 

508  3 

1145543 

536  50 

1145564 

513  53 

1145581 

513  51 

1145582 

513  46 

1158353 

530  1 1 

1159004 

530  46 

1159007 

530  23 

1159008 

530  10 

II 590091 

530  22 

1159010 

530  1 

1159014 

530  28 

1 159015 

530  19 

1159016 

530  47 

1159017 

] 530  48 

1159020 

530  59 

1159021 

j 530  63 

1159023 

530  68 

1159024 

1 530  1 

1 159026 

1 530  23 

1159027 

530  59 

1159028 

516  245 

1159045 

524  229 

1159052 

524  233 

1 159053 

533  14 

1159077 

Code 

Ref. 

Part  No. 

519 

190 

1159374 

515 

55 

1159375 

524 

246 

1159388 

524 

242 

1 159390 

522 

74 

1159409 

530 

70 

1159420 

529 

37 

1159430 

524 

184 

1159445 

527 

1 

1159455 

519 

193 

1159479 

516 

312 

1159483 

518 

10 

1 159485 

516 

309 

1159489 

535 

163 

1159490 

516 

304 

1159491 

516 

303 

1 159492 

519 

180 

1159493 

516 

31  1 

1159494 

504 

78 

1159496 

51 1 

34 

1 159498 

511 

34 

1159499 

523 

14 

1159506 

529 

58 

1159507 

508 

49 

1159508 

533 

60 

1159514 

533 

60 

1159515 

533 

1 1 

1159516 

511 

81 

1 159536 

501 

48 

1159537 

523 

1 

1159542 

524 

248 

1159544 

507 

25 

1159545 

507 

25 

H59546 

527 

5 

1159549 

535 

138 

1159553 

535 

138 

1159554 

535 

131 

1159556 

535 

131 

1 159557 

519 

117 

1159558 

535 

126 

1159559 

535 

126 

1159560 

535 

135 

1159561 

535 

122 

1159562 

535 

116 

1159565 

535 

115 

1159567 

535 

160 

1159568 

535 

159 

1159569 

535 

158 

1 159570 

535 

160 

1159571 

535 

159 

1159572 

535 

158 

1159573 

526 

102 

1 159574 

526 

102 

1159575 

535 

155 

1159577 

535 

155 

1159578 

535 

101 

1159579 

535 

156 

1159579 

535 

156 

1159580 

535 

156 

1159581 

535 

156 

1159582 

535 

127 

1159584 

535 

127 

1159585 

535 

127 

1159586 

519 

101 

1159589 

535 

151 

1 159593 

535 

139 

1159594 

535 

140 

1159595 

535 

140 

1159596 

535 

147 

1159597 

535 

147 

1159598 

535 

107 

1159599 

535 

103 

1159624 

535 

100 

1159625 

535 

113 

1159626 

535 

1 1 1 

1159627 

535 

107 

1159628 

535 

1C3 

1159629 

535 

100 

1159630 

535 

103 

1159631 

535 

108 

1159632 

535 

124 

1159633 

535 

124 

1159634 

535 

104 

1159635 

535 

54 

1159636 

Code  Ref. 

Part  No. 

501  2 

1159637 

535  160 

1159638 

535  159 

1159639 

535  101 

1159643 

535  101 

1159646 

535  101 

115964; 

503  361 

1159650 

535  123 

1159651 

535  123 

1159652 

510  118 

1159654 

507  43 

1159660 

503  114 

1159662 

510  114 

1159674 

507  52 

1159716 

512  8 

1 1 59716 

523  53 

1159721 

535  157 

1159751 

535  154 

1159752 

535  101 

1 159753 

535  157 

1159754 

535  154 

1159755 

535  101 

1159756 

535  157 

1159757 

535  156 

1159758 

535  101 

1159759 

535  157 

1159760 

535  154 

1159761 

535  101 

1159762 

504  107 

1159775 

501  18 

1159779 

501  18 

1159779 

501  10 

1159780 

501  14 

1159781 

522  93 

1159782 

502  174 

1159787 

502  173 

1159790 

501  16 

1159791 

522  113 

1159799 

519  158 

1159818 

512  43 

1159829 

l 5 1 2 46 

1159832 

512  42 

1159833 

512  41 

1159834 

1512  44 

1159835 

| 5 1 2 47 

1159841 

512  45 

1 159842 

510  60 

1159843 

510  102 

1159843 

510  62 

1 159844 

510  104 

1159844 

503  312 

1159867 

5)0  57 

1159878 

510  13 

1159886 

510  95 

1159886 

503  349 

1159891 

503  347 

1159893 

503  348 

1159894 

502  139 

1159898 

508  60 

1159905 

508  60 

1159908 

! 503  312 

1159936 

1513  58 

1159937 

513  44 

1159938 

1510  74 

1159939 

510  133 

1159939 

513  50 

1 1 599^0 

513  45 

1159941 

511  111 

1159942 

512  48 

1159945 

511  108 

1159947 

510  72 

1159948 

510  131 

1159948 

511  107 

1159949 

511  112 

1159950 

513  49 

1159951 

511  109 

1159952 

513  40 

1159953 

511  102 

H59954 

510  73 

1159955 

510  132 

1159955 

513  42 

1159956 

513  43 

1159957 

512  50 

1159958 

513  51 

1 159959 

Code  Ref. 

Part  No. 

524  212 

1159083 

504  24 

1159097 

508  43 

1159097 

522  38 

1159109 

523  62 

1159112 

524  203 

1159119 

511  4 

1159125 

511  8 

1159126 

524  114 

1159129 

501  45 

1159132 

501  46 

1159135 

525  6 

1159149 

505  24 

1159155 

502  135 

1159157 

530  72 

1159167 

503  121 

1159171 

503  126 

1159173 

501  10 

1159175 

503  125 

1159182 

503  124 

1159185 

520  4 

1159193 

516  253 

1159194 

516  250 

1159198 

516  250 

1159199 

516  62 

1159201 

516  218 

1159202 

516  257 

1159203 

516  252 

1159204 

516  249 

1159205 

516  264 

1 159206 

516  259 

1159207 

516  258 

1159208 

516  260 

1159209 

516  260 

1159210 

501  119 

1159211 

501  48 

1159212 

526  15 

1159220 

516  264 

1159234 

524  183 

1159239 

511  84 

1159240 

524  181 

1 159241 

511  83 

1159244 

511  85 

1159246 

522  107 

1159262 

510  5 

1159267 

510  86 

1159267 

510  9 

1159269 

510  90 

1159269 

524  243 

1159278 

519  20 

1159286 

519  138 

1159286 

519  152 

1159286 

519  195 

1159286 

524  241 

1159286 

527  1 

1159295 

519  20 

1159298 

527  1 

1159299 

511  90 

1159301 

511  87 

1159306 

511  86 

1159307 

511  93 

1159308 

1511  56 

1159312 

! 519  151 

1159321 

515  16 

1159325 

i 5 19  155 

1159327 

519  156 

1159334 

519  172 

1159335 

519  184 

1I5S335 

519  161 

1159336 

515  18 

1159338 

515  307 

1159339 

1 502  167 

1159341 

502  108 

1159346 

508  42 

1159350 

525  6 

1159352 

527  1 

1159353 

I 533  60 

1159356 

506  27 

1159357 

1533  1 2 

1159358 

519  4 

1159362 

524  204 

1159363 

515  2 

1159367 

I 5 1 5 16 

1159369 

1 5 19  191 

1159372 

PAGE  42 


NUMERICAL  INDEX 


Code  Ref. 

Part  No. 

520  82 

1164579 

520  167 

1164579 

524  200 

1164579 

526  80 

1164579 

535  109 

1164579 

535  136 

1164579 

502  89 

1164580 

503  217 

1164580 

504  7 

1 1 64580 

508  74 

1164580 

508  159 

1164580 

508  172 

1164580 

508  237 

1164580 

508  262 

1164580 

508  264 

1164580 

513  5 

1164580 

516  23 

1164580 

516  242 

1164580 

517  62 

1164580 

1164580 

529  76 

1164580 

i.  WE- 

1164580 

53C  21 

1 164580 

530  36 

1164580 

535  20 

1164580 

535  25 

1164580 

535  30 

1164580 

535  167 

1164580 

503  94 

1164582 

503  98 

1164582 

503  146 

1164582 

506  26 

1164582 

507  17 

1164582 

508  87 

1164582 

510  3 

1164582 

510  17 

1164582 

511  15 

1164582 

512  14 

1164582 

513  57 

1164582 

515  38 

1164582 

516  217 

1164582 

519  56 

1164582 

519  122 

1164582 

520  33 

1164582 

520  63 

1164582 

522  23 

1164582 

524  10 

1164582 

524  53 

1164582 

524  225 

1164582 

525  60 

1164582 

535  144 

1164582 

503  224 

1164583 

503  226 

1164583 

522  66 

1164584 

522  131 

1164584 

524  141 

1 164584 

524  207 

1164584 

529  64 

1164600 

503  71 

1164601 

525  90 

1164619 

503  365 

1164652 

511  113 

1164720 

508  15 

1164736 

508  15 

1164738 

508  38 

1164739 

508  19 

1164740 

508  36 

1164740 

502  11 

1164775 

519  134 

1164799 

520  3 

1164859 

508  193 

1164879 

502  78 

1166001 

522  113 

1166003 

535  143 

1166033 

535  150 

1166034 

533  11 

1166036 

533  74 

1166036 

535  127 

1166037 

535  164 

1166040 

511  36 

1166041 

513  59 

1166042 

505  28 

1166054 

529  38 

1166063 

520  20 

1166071 

Code  Ref. 

1 

Part  No. 

501  5 

501  5 

507  40 
516  136 
535  175 

508  49 
533  71 
533  67 
508  88 
523  29 
520  29 
507  46 
535  32 
535  52 

507  54 
519  164 
519  166 
519  192 
510  7 
510  88 
510  110 

510  109 
516  238 
512  6 

511  101 
510  76 
504  28 
504  30 
533  60 
504  120 
504  121 
504  122 
533  73 
522  134 
522  125 
504  133 
510  105 
510  105 
522  128 
522  135 
522  122 
522  128 
510  80 
510  82 
522  129 
522  124 
522  133 
510  97 
510  96 
522  126 
522  126 
510  83 
510  84 
516  22 
519  29 
519  29 
516  22 
533  68 
504  125 
504  124 
504  131 
510  124 
522  121 
504  132 
510  96 

502  176 
504  123 
504  29 

508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 
508  224 

1166082 

1166083 

1166088 

1166089 

1166099 

1.166102 

1166114 

1166115 

1166164 

1166165 

1166186 

1166187 

1166191 

1166191 

1166203 

1166212 

1166214 

1166214 

1 166217 
1166217 
1166230 
1166231 

1 166301 
1166304 
1166307 
1166309 
1166311 
1166315 
1166328 
1166339 

1 166341 
1166342 
1166358 
1166362 
1166363 

1 1 66364 
1166365 

1 1 66366 
1166368 
1166369 
1166370 
1166371 
1166372 
1166373 
1166375 
1166380 
1166381 
1166382 
1166383 
1166384 
1166385 
1166387 
1166388 
1166414 
1166414 
1166415 
1166416 
1166498 
1166551 
1166553 
1166554 
1166555 
1166557 
1166558 
1166559 
1166560 
1166575 

1 166598 
1167010 
1167015 
1167019 
1167050 
1167856 
1167901 
1167902 
1167903 
1167904 
1167905 
1167907 
1167908 
1167909 
1167910 
1167912 
1167913 

Code  Ref. 

1 

Part  No. 

526  88 

1164542 

508  163 

1164548 

508  242 

1164550 

511  114 

1164556 

516  73 

1164561 

508  93 

1164562 

508  191 

1164563 

501  1 

1164576 

501  51 

1164576 

502  55 

1164576 

503  80 

1164576 

503  101 

1164576 

503  111 

1164576 

503  130 

1164576 

503  232 

1164576 

503  234 

1164576 

503  240 

1164576 

511  37 

1164576 

513  3 

1164576 

516  112 

1164576 

516  133 

1164576 

516  232 

1164576 

516  313 

1164576 

517  17 

1164576 

519  3 

1164576 

519  58 

1164576 

520  23 

1164576 

522  22 

1164576 

522  53 

1164576 

522  62 

1164576 

522  81 

1164576 

522  91 

1164576 

523  28 

1164576 

523  31 

1164576 

525  15 

1164576 

525  67 

1164576 

533  7 

1164576 

535  13 

1164576 

535  31 

1164576 

535  109 

1164576 

535  153 

1164576 

501  56 

1164577 

501  154 

1164577 

503  117 

1164577 

503  306 

1164577 

504  25 

1164577 

504  58 

1164577 

504  98 

1164577 

505  21 

1164577 

507  6 

1164577 

510  16 

1164577 

510  54 

1164577 

510  99 

1164577 

511  29 

1 164577 

511  75 

1164577 

512  12 

1164577 

516  140 

1164577 

526  82 

1164577 

533  79 

1164577 

502  88 

1164578 

503  145 

1164578 

503  317 

1164578 

503  340 

1164578 

503  351 

1164578 

511  15 

1164578 

511  16 

1164578 

512  25 

1164578 

512  30 

1164578 

513  6 

1164578 

513  55 

1164578 

516  120 

1164578 

522  109 

1164578 

523  35 

1164578 

523  36 

1164578 

524  123 

1164578 

525  23 

1164578 

529  40 

1164578 

530  50 

1164578 

530  60 

1164578 

501  123 

1164579 

503  229 

1164579 

503  239 

1164579 

516  7 

1164579 

516  74 

1164579 

Code  Ref. 

1 

Part  No. 

508  224 

1 16791V 

508  224 

1167916 

508  224 

1167938 

508  224 

1167939 

508  224 

1167940 

508  224 

1167941 

508  224 

1167942 

508  224 

1167943 

508  224 

1167947 

508  224 

1167948 

508  224 

1167950 

508  224 

1167961 

508  224 

1167962 

508  224 

1167963 

508  224 

1167967 

508  224 

1167968 

533  70 

1176511 

520  166 

1176514 

531  9 

1176515 

501  168 

1176516 

501  52 

1176653 

501  52 

1176734 

501  52 

1176778 

503  411 

1 176813 

503  391 

1176814 

503  392 

1176815 

503  393 

1176816 

503  412 

1176821 

503  410 

1176823 

503  401 

1176824 

508  89 

1176826 

508  65 

1176827 

503  420 

1176828 

503  413 

1176829 

503  387 

1176830 

503  403 

1176831 

503  383 

1176832 

503  381 

1176834 

503  381 

1176835 

503  381 

1 1 76836 

503  381 

1176837 

503  381 

1176838 

503  381 

1176839 

503  395 

1176841 

522  105 

1176842 

523  61 

1176843 

523  67 

1176844 

503  256 

1176845 

524  32 

1176847 

524  31 

1 176848 

526  95 

1176853 

526  93 

1176855 

535  53 

1176857 

503  300 

1176858 

531  15 

1176859 

531  9 

1176860 

517  80 

1176863 

503  402 

1176864 

524  212 

1 1 76865 

503  339 

1176868 

503  236 

1176871 

522  112 

1176872 

503  142 

1176876 

503  143 

1176879 

522  110 

1176882 

503  144 

1176884 

522  108 

1176884 

522  111 

1176885 

503  141 

1 1 76886 

503  148 

1176887 

501  167 

1176891 

501  166 

1176892 

501  65 

1176895 

501  151 

1176895 

501  152 

1 1 76896 

501  153 

1176897 

501  165 

1 1 76898 

501  156 

1 1 76899 

523  77 

1 1 76900 

523  75 

1176901 

503  110 

1 1 76902 

531  13 

1176904 

517  14 

1 1 76906 

517  86 

1 1 76906 

Code  Ref. 

1 

Part  No. 

501  161 

1176910 

520  169 

1176913 

517  87 

1176914 

517  81 

1176920 

503  237 

1176922 

503  386 

1176925 

503  394 

1176926 

503  416 

1176927 

503  382 

1176928 

533  69 

1176929 

506  27 

1176932 

527  53 

1 1 76934 

527  54 

1176935 

503  390 

1176939 

535  101 

1176943 

535  47 

1 1 76945 

535  146 

1176945 

513  59 

1176947 

519  104 

1 1 76949 

535  157 

1176950 

535  154 

1176951 

523  71 

1176975 

535  47 

1 1 76988 

535  146 

1176988 

522  123 

1176990 

517  84 

1 1 76998 

501  19 

1260156 

524  151 

1261967 

523  15 

1262776 

523  15 

1262777 

523  20 

1262778 

523  20 

1262779 

523  14 

1262780 

530  33 

1262789 

513  28 

1262790 

501  4 

1263006 

516  136 

1266171 

508  201 

1266687 

504  49 

1266830 

517  13 

1266879 

524  24 

1266892 

523  45 

1266893 

530  57 

1266893 

507  12 

1266894 

512  26 

1266894 

523  34 

1266894 

530  52 

1266894 

512  35 

1266895 

507  25 

1 266897 

526  103 

1271548 

526  103 

1271549 

517  52 

1271552 

526  38 

1271741 

516  72 

1271973 

520  170 

1271988 

530  71 

1272005 

530  71 

1272006 

530  71 

1272007 

530  71 

1272008 

501  73 

1272045 

533  13 

1272062 

527  50 

1272076 

527  50 

1272078 

524  239 

1272121 

524  239 

1272122 

523  54 

1272125 

503  139 

1272132 

508  256 

1272176 

51.  53 

1272185 

516  291 

1272187 

516  291 

1272188 

516  291 

1272189 

515  29 

1272222 

515  29 

1272223 

535  173 

1272437 

501  138 

1272458 

535  173 

1272460 

515  41 

1272464 

501  135 

1272655 

527  52 

1272659 

527  12 

1272660 

527  52 

1272661 

510  63 

1272675 

510  64 

1272677 
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VISUAL  INDEX 


DESCRIPTION 

REFER  TO 

I/O  Keyboard  Printer 

IPC 

Form  124-0054 

Switch  Assembly 

Figure  1 

Typewriter  Stand  Assembly 

Figure  2 

Electronic  Gate  and  SLT  Board  Assembly.  . . 

Figure  3,  4 

Power  Supply  Assembly 

Figure  5 
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\ * 

FIG.  I SWITCH  ASM. 


TYPEWRITER  STAND  ASM. 


FIG  4 


ELECTRONIC  GATE  a SLT  BOARD  ASM. 
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REF 

Pin 

DESCRIPTION 

l 

1176740 

Extension,  gate 

2 

316771 

FOOT,  GATE  BUMPER 

3 

731626 

SCREW 

4 

1176733 

clamp  a, mult  cable 
clamp,  cable 

5 

1 1 59255 

6 

11 76703 

BRKT , CABLE  CLAMP 

7 

1176707 

clamp  a,  ptr  cable 

RETAINER, GT  CABLES 

8 

1176736 

9 

210236$ 

clamp,  buss  cable 

10 

56722 

WASHER,  GROUND 

1 1 

38686 

SCREW,  ELEC  GATE 

12 

693$ 

WASHER,  ELEC  GATE 

»3 

117673$ 

GATE,  ELECTRONIC 

14 

323836 

BLOCK,  2 POS  TERM 

• 5 

33165$ 

INSULATOR,  2 POS 
TERMINAL 

16 

187854 

SHIELD,  SAFETY 

<7 

210884 

STUO,  TERM  BLOCK 

18 

2 1088 J 

STUD,  TERM  BLOCK 

>9 

210984 

SCREW,  BRASS 

20 

1176747 

COVER  A,  CARO 

CARO  COVER 

A COMPONENTS-REF  2»-24 

21 

1092125 

RING,  RETAINING 

22 

1176706 

COVER,  CARD 

23 

1176766 

CUSHION 

24 

1176748 

SCREW,  THUMB 

25 

602607 

SCREW,  HINGE  MTG 

26 

1176720 

PLATE,  DIVIDER 

27 

1176929 

CABLE  A, BO  TO  PRTR 

28 

5800610 

CARO  ASSEMBLY 

29 

595720 

RIVET 

30 

5352967 

RELIEF,  STRAIN 

31 

1176745 

CABLE  A,  DATA  SET 
INCL  REF  28-30. AND 
32-34 

32 

765294 

CONNECTOR 

33 

765295 

HO 00  4c  STRAIN 
RELIEF  ASSEMBLY 

34 

1 1 76744 

CABLE,  12  FT,  15 
COL  UCTOR 

35 

1164576 

SCREW 

R£f  PIN  DESCRIPTION 


FIG.  3 


ELECTRONIC  GATE  a SLT  BOARD  ASM 


RFF 

pm 

DESCRIPTION 

REF 

pin 

DESCRIPTION 

1 

1176789 

BRACKET, GATE  LATCH 

2 

1176726 

LATCH,  GATE 

3 

731626 

SCREW 

4 

1 l ’6746 

CABLE  A,  CE  AID 

CABLE  A COMPONENTS-REF  5-10 

4 

1176792 

CABLE  A,  CE  AID 

CABLE  A C JMPONENTS-REF  8-14 

7- 

ROW  BOARD 

5 

813195 

TERMINAL,  CLIP-ON 

6 

8/3197 

HOUSING,  CONNECTOR 

7 

1176729 

MOUNT,  CE  AID 

7 

1176791 

MOUNT,  CE  AID-USE 

WITH  7-ROw  BOARD 

8 

375977b 

SOCKET,  CPNR  Gu| OE 

9 

2122257 

CONNECTOR 

10 

2127867 

TERMINAL  PIN 

1 1 

5800610 

CARD  ASSEMBLY 

12 

595720 

RIVET 

13 

5352967 

RELIEF,  STRAIN 

14 

813179 

CLAMP,  BOARD 

15 

8M4I7 

SCREW,  BOARD 

16 

M76728 

MOUSING,  BUSS  BAP 

'7 

438568 

SCREW, BUSS  MOUSING 

18 

1176727 

COVER,  BUSS  BAP 

MOUS 1 NG 

19 

81 '562 

RETAINER, FLAT  SpRG 

20 

M64576 

SCREW 

2' 

1176741 

BAR  A,  BASE  BUSS 

BUSS  BAP 

A COMPONENTS-REF  23-25 

22 

M76739 

CONN  CBM,  VOLTAGE 

23 

'176738 

BAR,  BUSS 

24 

334910 

TFRMINAI 

25 

M 76762 

BAR  A. FEATURE  BUSS 

BUSS  BAP 

A COMPONENTS-REF  23-25 

76 

1 1 76090 

BOAPO,  SLT-6  ROW 

26 

1 1 760 96 

BOARD,  BASF  SLT- 

7 ROW-DOM  2740 

26 

1176100 

BOARD,  BASE  SLT 

7 ROW -WTC  2/40 

26 

1176700 

BOARD,  BASE  SLT 

7 ROW-2741  ONLY 

27 

1 1 76088 

BOARD, TEATURf  SLT 

6 ROW 

7! 

1 1 76094 

P.OAPO, FEATURE  SLT 

7 ROW-OOM 

27 

1 17609C 

BOARD, FEATURE  SLT 

7 ROW-WTC 

28 

1176788 

JUMPER,  INTER  GATE 

LONG 

78 

5802216 

JUMPER.  INTER  GATE 

SHORT 

29 

811600 

capacitor.decpling 

30 

560*  ttt 

CAPO, SLT -LAST  FOUR 

DIGITS  Of  PN  ARE 

STAMPED  ON  CD  ASM 

30 

811824 

JUMPER  ASSEMBLY- 

USED  ON  AO OR  CAROS 

OCTOBER  15,  1965 


POWER  SUPPLY  ASM 


01  SCRIPT  ION 


DESCRIPTION 


1272825 

1 1280972 

2 1280973 

3 1280982 

4 1 1 33593 

5 368 1 69 

6 1280976 

7 938598 

8 3791 J 

9 1280975 

10  1164582 

11  2122256 

12  212  7890 

13  3759777 

19  1280969 

15  55726 

16  1280970 

17  938598 

18  813195 

19  813197 


BO*  ASM,  Ct  AID 
COVER  ASM,  TOP 
COVER,  BASE 
LAMP 

RETAINER,  LAMP 
CLIP,  SLIP-ON 
SWITCH,  SLIOT 
SCREW,  SWITCH  MTG 
NUT,  SWITCH  MTf. 

SWITCH,  PUSHBUTTON 
SCREW,  COVER 
CONN,  AMP,  39  PIN, 
F f MALE 

SOCKET,  CRIMP 
PIN  ASM,  GUIDE 
BRACKET,  SOCKET 
SCREW,  SOCKET  BRKT 
MOUNT  INC. 

RETAINER,  CARO 

SCREW, RET A INCH  NTG 

CONN,  CBM  DISCRfTE 
HOUSING,  DISCRETE 
WIRE  CONNECTOR 
INTERFACE, CARD  ASM 
CARO, SCI -LAST  FOUR 
DIGITS  OF  PN  ARE 
STAMPED  ON  CD  ASM 
SCREW,  SLIDE  MTG 
SLIDE,  LOCATING 


20  813329 

21  580**** 


22  739983 

23  H76669 


OCTOBER  15,  1965 


1 Rif 

PIN 

DESCRIPTION 

Rif 

PIN 

DESCRIPTION 

1 176699  POWER 

SUPPLY  ASSEMBLY 

40 

1108649 

SPACER,  LAP  MTG 

1 I5VAC 

, bOC 

41 

35739 

SCREW,  CAPACITOR 

1276695  POWER 

SUPPLY  ASSEMBLY -WT C 

42 

190470 

CAPACITOR,  tOOOMF:. 

50C 

43 

315891 

RESISTOR,  IK,  5W 
BRACKET,  FUSE 

44 

1176719 

1 

M767I5 

PLATE, POWER  SUPPLY 

45 

38350 

SCREW, FUSE  BRACKET 

? 

H76777 

REGULATOR, 1 15V, 60C 

46 

1 79946 

FUSEHOLDfP 

INCLUOES  REF  3- 

47 

317199 

STRIP,  TERMINAL 

2 

1176792 

REGULATOR, 220V, 50C 

48 

38350 

SCREW,  TERM  BOARD 

WTC-INCL  REF  3-7 

49 

2106333 

01  ODE 

2 

1176659 

REGULATOR, 208/ 230V 

50 

317084 

RESISTOR,  1.5K,  2W 

(OC-INCL  REF  3-7 

51 

2122897 

TUBING,  DIODE 

3 

320606 

TERMINAL.  STRIP 

52 

5323537 

RECTIFIER 

4 

191979 

ShIELO 

53 

117671 1 

BELL,  SIGNAL 

5 

210986 

STUO 

53 

1 ' 76794 

BELL,  SIGNAL-USED 

6 

210985 

ST  UO 

WITH  STATION  CTRL 

7 

210989 

SCREW 

FEATURE. BRACKET  PN 

8 

36894 

SCREW,  TKANSf  MIG 

1176793,  SCREW  PN 

9 

NUl , TRANSF  MTG 

731626. 

10 

l 176  77b 

CAP,6MF0,330VAC 

54 

58207 

SCREW,  BELL  MTG 

»0 

T'7674 3 

CAP,  ;.5MFO,3iOVAC 

55 

U 767  13 

POST,  bell  support 

WT  C 

56 

186759 

SCREW  BELL  BRACKl ’ 
SHIELD,  CAPACITOR 

1 1 

526378 

CAP,  INSULATING 

57 

1176709 

12 

526344 

clamp,  capacmor 

58 

I8c759 

SCREW,  CAP  SHIELD 

13 

186759 

SCREW,  CAP  CLAMP 

59 

1176714 

P0S1 , CAP  SHIELD 

19 

482383 

RESISTOR,  30  OHM. 

60 

257189 

NUT,  CAP  CLAMP 

FUSE,  2.5A 

»0W 

61 

361755 

15 

1176718 

BRACKET,  KFSISTOR 

o l 

3344 

FUSE,  2.0A 

16 

38350 

SCREW, RESISTOR  BKI 

6 

111257 

FUSE,  4.0A 

FUSC,  0.5A 

17 

1164576 

SCREW  GNO 

61 

3577 

18 

56722 

LKWASHER,  GROUND 
INSULATOR, HEATSINK 

62 

1159255 

CLAMP,  C ABLF 

19 

1176716 

63 

l 164576 

seRrw,  cable  Clamp 

20 

1143263 

HEATSINK. RECTIFIER 

64 

21  14103 

JUMPER,  CAPACITOR 

21 

337507 

RCCTiriER,  PL,  12V 
SCREW, HEATSINK.  MTG 

65 

1176721 

CABLE  A.  PS  TO  CST 

22 

350884 

TERMINAL 

CUNNCCTOR  DETAIL  PARTS 

23 

47258c 

RESISTOR 

66 

1 166499 

HOUSING,  PIN  TERM 

PIN,  TERMINAL 

29 

442959 

WA.FR,  INSULATOR 

67 

1 1661  14 

25 

257986 

WASH!  . ESI  ST  OR 

08 

5800o 10 

CARD  ASSEMBLY 

26 

438569 

SCREW,  RESISTOR 

09 

595720 

RIVET 

27 

33751 2 

RECTIFIER,  PL,  48V 
RELAY,  II 5V 

70 

53529*7 

RELIEF  STRAIN 
TERMINAL, RING, BLUE 

28 

587254 

71 

359695 

29 

257187 

NUT 

7' 

334932 

TERMINAL, RING, RED 

30 

6364 

LKWASHER 

72 

55726 

SCREW 

31 

754606 

RELAY,  12V 

73 

002607 

SCREW, POWER  SUPPLY 

32 

M76717 

Cl  AMP,  CAP AC  1 1 0R 

33 

1164576 

SCREW,  CAr  CLAMP 

39 

1176712 

CAP AC IT0R.3IG00MFD 

35 

445304 

CLAMP,  CAPACITOR 

36 

116457c 

SCREW,  CAP  C LAMP 

37 

322065 

SCREW,  CAP  CLAMP 

38 

257187 

NUT,  CAP  CLA.MP 

REF 

37. 38-USED  ON 
441174 

ALL  CAP  BASE  CLAMPS 

39 

CAPACITOR,  5000MFD 

NUMERICAL  INDEX 


1 

"1 


PART 

FIG. 

LIST 

NO. 

NO. 

NO. 

2902 

2 

26 

3344 

5 

61 

3577 

5 

61 

6364 

2 

27 

6364 

5 

30 

6935 

3 

12 

35739 

5 

41 

36844 

5 

8 

37913 

6 

8 

38350 

5 

16 

38350 

5 

45 

38350 

5 

48 

38686 

3 

1 1 

55726 

5 

72 

55726 

6 

15 

56722 

3 

10 

56722 

5 

18 

58207 

5 

54 

81693 

1 

3 

111257 

5 

61 

140470 

5 

42 

1 79946 

5 

46 

186759 

5 

13 

186759 

5 

56 

186759 

5 

58 

187854 

3 

16 

191479 

5 

4 

210883 

3 

18 

210884 

3 

17 

210984 

3 

19 

210984 

5 

7 

210985 

5 

6 

210986 

5 

5 

257187 

2 

28 

257187 

5 

29 

257187 

5 

38 

257189 

2 

10 

257189 

5 

60 

257986 

1 

5 

257986 

5 

25 

315891 

5 

43 

316771 

3 

2 

317084 

5 

50 

317199 

5 

47 

320606 

5 

3 

322034 

2 

21 

322065 

5 

37 

323836 

3 

14 

331655 

3 

15 

332620 

2 

18 

334663 

2 

1 1 

334910 

4 

24 

334932 

5 

71 

336766 

5 

9 

337507 

5 

21 

337512 

5 

27 

350884 

5 

22 

359695 

5 

71 

361755 

5 

61 

368169 

6 

5 

369208 

2 

14 

438548 

6 

7 

438548 

6 

17 

438568 

4 

17 

438569 

5 

26 

441174 

5 

39 

442959 

5 

24 

445304 

5 

35 

PART 

FIG. 

LIST 

NO. 

NO. 

NO. 

461017 

2 

13 

472586 

5 

23 

482383 

5 

14 

526344 

5 

12 

526378 

5 

1 1 

587254 

5 

28 

595720 

3 

29 

595720 

4 

12 

595720 

5 

69 

602607 

2 

15 

602607 

3 

25 

602607 

5 

73 

725347 

1 

8 

731626 

3 

3 

731626 

4 

3 

734483 

6 

22 

734878 

1 

8 

754606 

5 

31 

765294 

3 

32 

765295 

3 

33 

811417 

4 

15 

811562 

4 

19 

811600 

4 

29 

811824 

4 

30 

813179 

4 

14 

813195 

4 

5 

813195 

6 

18 

813197 

4 

6 

813197 

6 

19 

813329 

6 

20 

1071644 

2 

9 

1092125 

3 

2! 

1108649 

5 

40 

1133593 

6 

4 

1143263 

5 

20 

1159255 

3 

5 

1159255 

5 

62 

1164576 

1 

4 

1164576 

3 

35 

1164576 

4 

20 

1164576 

5 

17 

1164576 

5 

33 

1164576 

5 

36 

1164576 

5 

63 

1164582 

6 

10 

1166114 

5 

67 

1166499 

5 

66 

1176088 

4 

27 

1176090 

4 

26 

1176094 

4 

27 

1176096 

4 

26 

1176098 

4 

27 

1176100 

4 

26 

1176116 

1 

7 

1176200 

4 

26 

1176654 

5 

2 

1176664 

6 

23 

1176674 

1176694 

2 

5 

25 

1176703 

3 

6 

1176706 

3 

22 

1176707 

3 

7 

1176709 

5 

57 

1 176711 

5 

53 

1176712 

5 

34 

1176713 

5 

55 

1176714 

5 

59 

1176715 

5 

1 

PART 

FIG. 

LIST 

NO. 

NO. 

NO. 

1176716 

5 

19 

1176717 

5 

32 

1176718 

5 

15 

1176719 

5 

44 

1176720 

3 

26 

1176721 

5 

65 

1176722 

1 

1 

1176723 

1 

2 

1176726 

4 

2 

1176727 

4 

18 

1176728 

4 

16 

1176729 

4 

7 

1176733 

3 

4 

1176735 

3 

13 

1176736 

3 

8 

1176737 

2 

20 

1176738 

4 

23 

1176739 

4 

22 

1176740 

3 

1 

1 176741 

4 

21 

1176742 

5 

2 

1176743 

5 

10 

1176744 

3 

34 

1176745 

3 

31 

1176746 

4 

4 

1176747 

3 

20 

1176748 

3 

24 

1176749 

2 

8 

1176751 

2 

5 

1176752 

2 

6 

1176753 

2 

4 

1176754 

2 

17 

1176755 

2 

1 

1176756 

2 

16 

1176757 

2 

19 

1176758 

2 

23 

1176759 

2 

24 

1176760 

2 

3 

1176761 

2 

22 

1176762 

4 

25 

1176764 

2 

7 

1176765 

2 

2 

1176766 

3 

23 

1176772 

2 

12 

1176773 

2 

12 

1176776 

5 

10 

1176777 

5 

2 

1176782 

1 

7 

1176783 

1 

7 

1176784 

1 

7 

1176788 

4 

28 

1176789 

1 

6 

1176789 

4 

1 

1176791 

4 

7 

1176792 

4 

4 

1176794 

5 

53 

1176929 

1272825 

1276695 

3 

6 

5 

27 

1280969 

6 

14 

1280970 

6 

16 

1280972 

6 

1 

1280973 

6 

2 

1280975 

6 

9 

1280976 

6 

6 

1280982 

6 

3 

2102365 

3 

9 

2106333 

5 

49 

PART  FIG.  LIST 
NO.  NO.  NO. 

2114103  5 64 
2122256  6 11 
2122257  4 9 
2122897  5 51 
2127867  4 10 
2127890  6 12 
3759776  4 8 
3759777  6 13 
5323537  5 52 
5352967  3 30 
5352967  4 13 
5352967  5 70 
580XXXX  4 30 
580XXXX  6 21 
5800610  3 28 
580061 j 4 11 
5800610  5 68 
5802216  4 28 
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Unpacking/Packing  Instructions 


DO  NOT  UNPACK  THIS  MACHINE  UNTIL  AN  IBM  CUSTOMER 
ENGINEER  IS  PRESENT. 

Field  unpacking  or  packing  of  the  machine  must  be 
accomplished  by  experienced  personnel  under  the 
direction  of  the  Customer  Engineer. 

CHECK  AND  MAKE  NOTE  OF  ANY  DAMAGE  TO  MACHINE. 

If  severe  damage  is  discovered,  contact  your 
manager  before  continuing  installation. 
Photographs  should  be  considered,  showing 
damage,  to  facilitate  further  investigation 
by  the  plant  of  manufacture. 


Instruction  Part  No.  7340967 


E.C.  No.  505333 

Date  12-27-65 

Revision  No. 

C.E.  Approved 

HX 

Draw 

Check 

Approved 

TJH 

LHB 

DJL 

STORE  OR  DISPOSE  OF  PACKAGING  MATERIAL 
LOCALLY  UNLESS  OTHERWISE  NOTED  IN  UN- 
PACKING INSTRUCTIONS. 

FILE  THESE  INSTRUCTIONS  WITH  THE  SYSTEMS 
INSTALLATION  MANUAL. 


Printed  In  U.  S.  A. 

Prepared  by  Packaging  Engineering 
IBM  Lexington,  Kentucky 
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PACKING/ UNPACKING  INSTRUCTIONS 


IMPORTANT  - PLEASE  READ  ENTIRE  INSTRUCTION 
BEFORE  PROCEEDING. 

* Padded  van  shipments  only 

**  Common  carrier  shipments  only 


Unpacking  instructions 

1.  Remove  mat  or  cap  and  poly  cover.  Cut  all 
strapping  and  remove  jiffy  wrap  and  furniture 
pads.  (Figure  A 5 B) 

2.  If  paper  holder  is  shipped,  unpack  from  carton. 
(Figure  A) 

**3.  Lift  machine  from  pallet  (2  men  required). 

If  one  man  operation,  remove  bolts  from 
risers  and  slide  machine  from  pallet,  one 
end  at  a time. 

4.  Raise  printer,  remove  foam  pads,  remove 
bolts  and  spacers  inside  printer.  (Figure  B) 

5.  Remove  all  tape  from  printer  and  replace 
platen  knobs.  (Figure  B) 

6.  Open  door  to  relay  gate  and  remove  brackets. 
(Figure  A,  Detail  1). 

Packing  Instructions 

7.  Open  gate.  Attach  brackets  to  gate,  to  frame > 
and  to  each  other.  fFigure  A,  Detail  1) 

Screw  9 731629 

Bracket -gate  1 73409S5 

Bracket-frame  1 73409S6 

8.  On  all  shipments  to  other  equipment  manufacturers 
attach  lead  (OEM)  seal  to  frame. 

Seal  1 7340746 


13.  Replace  printer  cover  and  platen.  Tape  carrier 
mechanism  to  extreme  left,  tape  paper  bail  end 
switch.  (Figure  B) 

Tape  * 7340307 

14.  On  shipments  to  United  Kingdom  place  "Made  in 

U.S.A."  label  beneath  IBM  nameplate  on  top  cover 

Label  1 7340939 

**15.  Tape  poly  bags  on  legs.  (Figure  A) 

Tape  * 7340307 

Poly  bag  4 7340631 

**lb.  Fasten  build-up  risers  and  rails  to  pallet. 

Place  machine  on  pallet.  (Figure  A) 

NOTE:  Line  up  front  of  machine  with  front  of 
pallet. 


Riser  2 73409S1 

Rail  2 7340952 

Pallet  1 7340666 

Bolt  Riser  4 7340968 

Bolt  rail  4 59666 

Washer  8 7320140 

**17.  Coil  cables  and  tape  to  bottom  of  pallet. 

Tape  * 7340307 

18.  Fold  jiffy  wrap  and  place  on  printer.  Tape 
furniture  pads  on  reading  board.  (Figure  A) 

Jiffy  wrap  4 7340404 

Furniture  pad  6 7340046 

Tape  * 7340307 


19.  Band  2 places  front  to  rear  over  printer 
(Figure  A) 

NOTE:  For  common  carrier  make  sure  bands 
are  in  slots  in  rails. 

Strapping  * 7340734 

Seals  2 7340735 


*9.  Pull  cables  through  slot  in  bottom  frame,  coil  and 
place  on  top  of  filter.  Close  gate. 


10.  Remove  platen  and  top  cover  from  printer,  remove 
platen  knobs  from  platen.  Tilt  printer  back,  place 
leg  spacers  in  front  and  hex  extensions  with  washer 
in  rear.  Line  up  over  holes  in  bottom  cover 
(Figure  B) 

Leg  spacer  2 7340804 

Washer  2 3550 

Hex  Extension  2 7340834 


11.  Tilt  printer  and  bottom  cover  back, 
to  cover.  (Figure  B) 


Washer  4 
Rubber  Washer  4 
Screw-front  2 
Screw-rear  2 


Mount  printer 

3550 

7340370 

36112 

3684a 


12.  Line  bottom  pan  with  foam  pads.  (Figure  B) 

Pad  2 7340953 

Pad  4 7340954 


**20.  Band  2 places  side  to  side  making  sure 

strapping  is  in  slots  in  risers.  (Figure  A) 
Strapping  * 7340734 

Seals  2 7340735 

21.  On  all  shipments  from  plant  calling  for 
IR  cards;  place  log  book  (120-1133),  code 
guide  cards  (229-2108-0  5 229-2109-0),  IR 
card  deck  (making  sure  serial  numbers  of 
IR  cards  match  machine  serial  number)  into 
plastic  folder  (451125).  Tape  folder  to 
reading  board. 

Tape  * 7340307 

21A.If  shipment  calls  for  PAIR  cards;  place  log 
book  (B-11S18)  , code  guide  card  (229-2108-0 
5 229-2109-0),  PAIR  card  deck  (making  sure 
serial  numbers  of  PAIR  cards  match  machine 
serial  number)  into  plastic  folder  (451125). 
Tape  folder  to  reading  board. 
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PACKING/UNPACKING  INSTRUCTIONS 


22. 


If  shipment  calls  for  paper  holder,  place  in 
poly  bag.  Wrap  tray,  rod,  $ knob  in  jiffy 
wrap  and  place  in  carton.  Tape  carton  in 
depression  in  stand  (Figure  A) 


Poly  bag 
Jiffy  Wrap 
Carton 
Tape 


1 7340227 

* 7340404 

1 7341030 

* 7340307 


23.  Tape  accessory  kit  to  reading  board.  Place 
platen  knobs  in  jiffy  bag  and  tape  to  reading 
board. 

Tape  * 7340307 

Jiffy  bag  1 7340646 

Acc.  Kit  1 7340469 


*24.  Tape  liner  over  printer.  (Figure  A) 

Tape  * 7340307 

Liner  1 7341121 


2S.  Cover  machine  with  poly  cover  (Figure  A) 

Poly  cover  1 7340982 

*26.  Cut  poly  cover  in  front  and  place  cap  over 
machine,  band.  (Figure  B) 

Cap  1 7341122 

Strapping  * 7340734 

Seal  2 734073S 

**27.  Fasten  mat  and  top  around  unit.  (Figure  B) 
Mat  1 7340667 

Top  1 7340668 

27A.  For  Export  use: 

Mat  1 7340898 

Top  1 7340899 

28.  Place  unpacking  instructions  on  outer  cap  or 

mat . 

Instructions  1 7340967 


2740 

2741 

Machine  Weight 

196» 

194# 

Shipping  Weight 

Padded  Van 

210* 

208# 

Common  Carrier  268* 

266# 

Export 

300# 

298# 

Dimensions 

Length  Width 

Height 

Cube 

Padded  Van 

29-1/2  26 

36-1/2 

16 

Crated 

39-1/2  34-1/2 

49-1/4 

38 

Group 

Description 

Qty. 

Part  Number 

I 

Instructions 

1 

7340967 

Washer 

6 

3550 

Screw-front 

2 

36112 

Screw-rear 

2 

36844 

Screw-bracket 

9 

731629 

Furniture  pad 

6 

7340046 

Tape 

* 

7340307 

Rubber  Washer 

4 

7340370 

Jiffy  Wrap 

4 

7340404 

Kit-Accessories 

1 

7340469 

Jiffy  bag 

1 

7340646 

Strapping 

* 

7340734 

Seal -strapping 

4 

7340735 

Seal  (OEM) 

1 

7340746 

Leg  spacer 

2 

7340804 

Hex-extension 

2 

7340834 

Label  (Made  in  U.S.A.) 

1 

7340939 

Foam  pad  - machine 

2 

7340953 

Foam  pad  - board 

4 

7340954 

Bracket  - gate 

1 

734095S 

Bracket  - frame 

1 

7340956 

Cover-poly 

1 

7340982 

Poly  bag  - paper  holder 

1 

7340227 

Carton-paper  holder 

1 

7341030 

A 

Liner 

1 

7341121 

Cap 

1 

7341122 

II 

Bolt-Rail 

4 

59666 

Washer 

8 

7320140 

Poly  bag 

4 

7340631 

Pallet 

1 

7340666 

Riser 

2 

7340951 

Rail 

2 

7340952 

Bolt-Riser 

4 

7340968 

B 

Mat 

1 

7340667 

Top 

1 

7340668 

C 

Mat 

1 

7340898 

Top 

1 

7340899 

Unpacking/Packing  Instructions 

7340967 


Type  of  Shipment 

B/M 

Required 

group 

Plant  i Field  Padded  Van 

7340966 

I ♦ A 

Plant  & Field  Common  Carrier 

7340961 

I ♦ II 

♦ B 

Export  -Air 

7340961 

I ♦ II 

♦ C 
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Limited  Distance  Line  Adapter  Type  2 B 
Transmit  Level 

The  transmit  level  is  adjusted  by  shorting  pins  on  the  circuit  cards . 

All  modems  on  a network  must  be  at  the  same  transmit  level.  When 
using  a common  carrier  line,  the  transmit  level  must  not  exceed  -8  dbm. 


Peak-to-Peak 

Voltaae* 

SMS  Card  1 

SLT  Card  5 

0 dbm 

2.2  volts 

pins  6 & 7 

IK  & .9 IK  resistors 

-6  dbm 

1 . 1 volts 

pins  5 & 6 

.91  K resistor 

-8  dbm 

.876  volts 

none 

none 

* Peek-to-peak  voltage  values  apply  only  to  a 600  ohm  communication 
line. 
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Receiver  Sensitivity 


The  receiver  sensitivity  is  -27  dbm.  Any  incoming  signal  that  has  an 
amplitude  below  this  level  will  cause  errors  and  clamp  the  receive  data 
line. 


Receiver  sensitivity  is  adjustable  as  follows: 
Sensitivity  SMS  Card  2 


-27  dbm 


-21  dbm 


pluggable  resistor 
shorted 

resistor  not  shorted 


SLT  Card  1 

pluggable  resistor 
shorted 

resistor  not  shorted 


Reducing  the  receiver  sensitivity  to  -21  dbm  will  sometin.ss  enable 
operations  on  lines  that  are  short,  with  a high  received  signal  and  are 
noisy.  Do  not  reduce  the  receiver  sensitivity  if  the  signal  level  at  the 
receiver  is  less  than  -21  dbm. 


Line  Length 

The  maximum  line  length  for  a limited  distance  line  adapter  type  2 
network  is  8.25  wire  miles.  This  varies  with  the  type  of  cable  used 
and  the  network  configuration.  Refer  to  SRL  publication  A24-3435  for  com- 
plete line  length  tables  and  cable  specifications. 

Line  Termination  (Figure  1) 

A termination  of  680  dbm  resistance  must  be  placed  at  the  two  ends  of  a 
long  line  network  or  at  the  end  of  all  radial  lines.  The  line  termination 
is  provided  as  part  of  the  basic  modem.  It  is  found  across  pins  A and  F, 
or  modem  card  3,  (discriminator)  in  the  SMS  version  and  on  modem  card 
5 (line  driver)  of  the  SLT  version.  The  figure  shows  the  connection  of  the 
terminating  resistance  to  the  transmission  line. 

If  there  are  both  type  2A  and  2B  limited  distance  modems  on  the  same 
system,  the  network  is  terminated  as  follows: 


1 . Use  the  680  ohm  resistor  if  the  normal  termination  point  is  at  a 
type  2B  modem. 


Figure  1 , Line  Termination 


2.  Use  the  resistance- inductance  termination  (see  line  balancing 
type  2 A)  if  there  is  a type  2A  modem  at  the  normal  termination 
point . 

Exception:  If  there  is  one  or  more  type  2A  modems  in  close  proximity 
to  the  type  2B  selected  for  termination,  use  the  resistance- 
inductance  termination. 

Une  Testing 

An  operational  line  test  must  be  made  on  any  new  installation  or  when 
a change  is  made  to  an  existing  network.  This  test  is  performed  by 
the  communication  line  simulator.  Refer  to  the  section  on  the  simulator 
in  this  manual  for  testing  and  operational  procedures . 

Eemgval  of  a Terminal  from  a Transmission  Lina 

The  following  procedure  should  be  used  when  a data  terminal  is  removed 
from  a transmission  line  to  insure  that  proper  line  termination  of  the 
network  is  maintained: 

1.  Check  to  see  if  the  terminal  to  be  removed  has  the  680  ohm  line 
terminating  resistor  connected . It  is  located  between  pins  A 
and  F on  SMS  card  3 or  on  pluggable  caps  on  SLT  card  5. 

2 . If  the  termination  is  connected , substitute  a 600  ohm  1/4  watt  or 
higher  across  the  transmission  line  when  the  terminal  is  removed. 

3.  When  the  terminating  resistor  is  not  connected  (side  leg),  a 5 K 
resistor  of  1/4  watt  or  higher  rating  resistor  mu6t  be  plaoed  across 
the  transmission  line  when  the  terminal  is  removed. 

Modem  Simulation  ' 


A limited  distance  type  2B  modem  may  be  simulated  on  the  line  with  a 5.0  K 
resistor,  1/4  watt  rating  or  higher.  This  permits  an  entire  network  to  be 
Installed  without  the  installation  of  all  the  data  terminals. 
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Use  of  Limited  Distance  Type  2A  and  Type  2B  on  the  same  Network 


All  limited  distance  line  adapters  Type  2 can  be  used  on  the  same 
network.  If  Type  2 A and  Type  2B  are  used  on  the  same  network,  the 
following  apply: 

1 . In  an  individual  terminal,  either  the  complete  Type  2A  or  the 
complete  2B,  modem  must  be  used. 

2.  Line  length  specifications  are  not  changed.  See  SRL  (A24-3435) . 

3.  The  Type  2A  requires  a variable  resistance-inductance  termi- 
nation while  the  2B  uses  a 680  ohm  resistance.  If  there  is  a 
mixed  system,  a 680  ohm  resistance  will  be  used  if  the  modem 
at  the  normal  termination  point  is  the  type  2B  modem.  If  there 
is  a Type  2A  modem  at  the  termination  point,  the  resistance- 
inductance  termination  should  be  used . 

Note:  If  there  is  one  or  more  Type  2A  in  close  proximity  to 
Type  2B,  the  Type  2A  termination  should  be  used  because  of  its 
equalization  benefits  necessary  to  the  Type  2A. 
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This  manual  is  a guide  for  installing  the  IBM  2740/2741  Communications  Terminal. 
The  manual  contains  installation  procedures,  cabling  instructions,  and  test  procedures  for 
making  the  unit  operational  for  a customer. 

The  manual,  includes  installation  instructions  for  the  following  units. 

IBM  2740  Communications  Terminal 
IBM  2741  Communications  Terminal 

Keep  the  installation  manual  with  the  unit  for  possible  use  when  re-installing  the 
equipment.  Installation  manuals  are  updated  frequently  and  a new  manual  obtained  at  the 
time  of  re-installation  may  lack  information  pertinent  to  these  units. 


Address  comments  concerning  the  contents  of  this  publication  to: 

IBM  Corporation,  Field  Engineering  Division,  Dept.  918,  Lexington,  Kentucky,  40507 
Form  No.  229-9502-0 
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SAFETY 


1.  GENERAL 

The  safety  practices  shown  on  the  "CE  Safety  Practice"  card,  Form  Number  124-0002, 
should  be  followed.  This  card  is  available,  and  is  issued  to  all  Customer  Engineers. 

No  CE  should  work  alone  when  performing  maintenance  or  repairs  of  equipment  that 
has  power  on.  At  least  one  other  person  should  be  present  in  the  room  whenever  any  work 
is  done  on  a machine. 

Every  CE  should  wear  safety  glasses  during  any  maintenance  or  repair  operation. 

Make  sure  there  are  fire  extinguishers  in  each  room  where  there  are  system  components. 
Fire  extinguishers  should  be  of  the  CO2  type. 

In  some  instances  dangerous  voltages  are  still  present  inside  the  unit,  even  with  power 
off.  If  it  is  necessary  to  work  near  line  power  connectors  or  inside  power  supplies  disconnect 
the  power  cord  or  turn  off  main  circuit  breaker. 

Always  discharge  capacitors  before  working  on  power  supply. 

Turn  off  power  before  replacing  any  fuses. 

Replace  any  safety  covers  that  have  been  removed,  before  going  on  to  another  opera- 
tion. Hazardous  voltages  are  present  in  this  equipment,  forgetfulness  could  be  fatal. 

Do  not  use  ungrounded  tools  or  test  equipment. 
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1.  GENERAL  INFORMATION 

1 . 1 2740  Communications  Terminal 

The  IBM  2740  Communications  Terminal  provides  the  user  with  a communications  unit 
for  point  to  point  or  multiplexor  operation  using  common  carrier  dial  or  leased  lines,  or  IBM 
modems.  When  not  in  use  as  a communications  terminal  the  typewriter  may  be  used  as  a 
standard  office  machine. 

1.2  2741  Communications  Terminal 


The  2741  terminal  looks  and  acts  outwardly  much  like  the  standard  typewriter.  The 
only  terminal  controls  mounted  on  the  keyboard  are  the  ON/OFF  switch  and  the  attention 
key  which  replaces  the  index  key. 

The  terminal  will  operate  with  IBM  modems  or  common  carrier  data  sets.  There  will 
be  only  one  terminal  per  multiplexor  line  so  that  polling  and  addressing  will  not  be  required. 

The  terminal  has  two  basic  modes  of  operation,  local  and  communicate.  Local  opera- 
tion, with  the  exception  of  the  attention  key,  is  the  same  as  the  Selectric  typewriter.  No 
information  will  be  transmitted  or  received.  In  communicate  mode  transmission  to  and  re- 
ception from  the  computer  is  possible. 

2.  PHYSICAL  SIZE  AND  WEIGHT 


Dimensions:  Width  28-3/4",  Depth  25-1/4",  Height  36-1/2" 

Maximum  Weight:  325  pounds 

Service  Clearance:  Front  30",  Rear  42",  Left  18",  Right  18" 
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SPECIAL  TOOLS  AND  TEST  EQUIPMENT 


The  following  tools  should  be  available  during  installation. 

CE  Aid  Box,  PN  1272825 
SLT  Test  Light,  PN  9900378 
Oscilloscope  (modem) 

Selectric  I/O  Tools 


2 ASSEMBLY 


1.  UNPACKING 

The  unit  should  be  placed  as  close  to  the  designated  position  as  possible  to  eliminate 
unnecessary  moving.  Unpack  the  unit  carefully,  using  the  unpacking  instructions  provided 
os  o guide.  These  instructions  are  on  the  outside  of  the  unit.  When  the  installation  is  com- 
plete, file  the  unpacking  instructions  with  this  manual  for  future  reference. 

2.  UNIT  PLACEMENT 

The  unit  should  be  moved  to  the  final  position,  indicated  by  the  customer,  when  all 
packing  materials  have  been  removed.  If  the  cables  are  to  be  routed  under  the  floor  the  cut- 
out should  be  located  at  the  left  rear  of  the  unit. 

3.  PREPARATION  FOR  RESHIPMENT 

Shipping  of  systems  and  units  is  described  in  detail  in  the  branch  office  manual.  Pack- 
ing material  required  for  shipment  may  be  ordered  from  the  manufacturing  plant  as  described 
in  the  branch  office  manual.  The  packing  material  for  the  2740/2741  Communications  Ter- 
minal is  in  BM  7340966,  for  padded  van  shipment,  or  BM  7340961  for  common  carrier  and 
export,  available  from  IBM,  Lexington,  Kentucky. 
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3 CABLE  INSTALLATION 


1 . AC  POWER 

Voltage  specifications  may  be  found  on  back  of  stand  under  rear  cover.  Be  sure  to 
check  that  Customer  voltage  matches  machine  requirements  before  installation. 

Electrical  Requirements 

Voltage:  115  or  200/230  ± 10% 

Frequency:  60  ± l/2  CPS 

Phase:  I 

KVA:  0.15 

Service:  15  Amps. 

Plug  Types: 

Hubbell  or  Pass  & Seymour  5267  (1 15  volts,  nonlock) 

Hubbell  or  Pass  & Seymour  4720  (115  volts,  locking) 

Hubbell  5666  (208/230  volts  nonlocking) 

Hubbell  or  Pass  & Seymour  4770  (208/230  volts,  locking) 

Customer  Provides  Matching  Receptacle:  Hubbell  or  Pass  & Seymour  5262  for  5267  plug, 
4700  for  4720  plug,  5662  for  5666  plug,  4750  for  4770  plug. 

A 7'  power  cable  is  supplied  with  machine.  If  cables  are  to  be  routed  under  floor, 
cutout  should  be  located  at  left  rear  of  machine. 

2.  DATA  SET  CABLE 

All  data  set  installations  should  be  completed  prior  to  arrival  of  machine.  Connection 
to  data  set  is  accomplished  with  10'  data  set  cable  supplied  with  unit.  Connection  is  made 
to  rear  of  data  set  with  25  pin  socket  marked  "Customer  Equipment".  Check  that  data  set 
has  AC  voltage  applied. 

3.  MODEM  CABLE 

A 10'  modem  cable  is  supplied  with  units  using  IBM  modems.  All  modem  installations 
should  be  performed  as  covered  in  SRL  "Planning  and  Installation  of  a Data  Transmission  Sys- 
tem" F/N  A24-3435-1  and  FE  instruction-maintenance  manual,  "IBM'  Line  Adapter  Units 
F/N  225-3473-0. 
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4 UNIT  TESTING 


1.  PRELIMINARY  CHECK 

Before  applying  power  to  unit  make  a complete  visual  check  of  unit  for  possible  dam- 
age or  loose  parts.  Check  SLT  Gate  for  loose  cards,  edge  connectors,  or  bent  back  panel 
pins.  Check  power  supply  mounting  for  damage  during  shipment. 

2.  VOLTAGE  CHECK 

Apply  power  to  unit  and  check  voltages  to  SLT  Gate  and  I/O. 

+ 48  Volts,  ± 4 Volts 
+ 12  Volts,  ± .6  Volt 
- 12  Volts,  ± I Volt 

3.  LOCAL  MODE  TEST  (2740/2741) 

With  machine  in  local  mode  test  all  typewriter  functions  for  proper  operation.  Using 
check  loop  perform  preliminary  test  of  electronics. 

4.  BASE  POINT  TO  POINT  MACHINE  TEST  (2740/2741) 

Establish  connection  with  compatible  terminal,  or  multiplexor,  in  communicate  mode 
and  verify  transmission  and  reception  of  all  printer  characters/functions  and  operation  of 
basic  control  buttons. 

5.  EOB/AUTO  EOB  TEST  (2740) 

During  normal  transmission  verify  EOB  operation.  Verify  error  detection  by  generating 
error  (simultaneous  depression  of  space  and  backspace). 

6.  TRANSMIT  CONTROL  TEST  (2740) 

With  TC  switch  in  normal  position  verify  normal  operation  with  compatible  terminal 
(Terminal  2). 

Place  unit  in  TTC  mode  (Terminal  2 in  normal).  Bid  and  depress  "/"  "space".  Ter- 
minal should  go  to  control  receive  (standby). 

Leave  unit  in  TTC  position  (Terminal  2 in  TTC  position).  Bid  and  depress  "/"  "space". 
Terminal  should  go  into  receive  text  (Terminal  2 to  transmit). 

Leave  both  units  in  TTC  position;  reverse  procedure  sending  "/"  "space"  from  Terminal 
2 and  verify  operation  (Terminal  2 to  Receive,  Terminal  1 to  transmit). 

Place  terminal  in  MTC  position  (Terminal  2 normal).  Depress  Bid,  should  operate  as 
normal  terminal. 


Leave  terminal  in  MTC  (Terminal  2 in  TTC).  Send  "/"  "space"  from  Terminal  2.  Ter- 
minal 2 should  go  to  Receive  Text,  Terminal  1 to  Transmit  Text. 

7.  STATION  CONTROL  (2740) 

Information  is  not  available  at  this  time.  It  will  be  included  in  the  manual  at  a later 

date. 


7.1  PROGRAM  CAP  PLUGGING  CHART 
PROGRAM  CAP  PLUGGING  CHART ~ 

ADDRESS  JUMPER  PLUG  ARRAY 

CHARACTERS  PLUGGED  ON  5804497 
(GROUP  OR  FOR  TERMINAL  ADDRESS  , 


TERMINAL) 

(SEE  EXAMPLE  NO.I)  OR 

ON  5804384  FOR  GROUP 

ADDRESS  (SEE  EXAMPLE  N0.2) 

A 

A , E 

. F , 

H . 1 . J 

B 

9 . E 

. F , 

G , 1 , J 

C 

A , B 

. E , 

F . 1 , J 

D 

C . E 

. F . 

G , H . J 

E 

A ,C 

. E , 

F , H , J 

F 

B . C 

. E , 

F . G , J 

G 

A , B 

. c , 

E , F . J 

H 

0 . E 

. F . 

G , H , 1 

1 

A , D 

. E . 

F , H , 1 

J 

A . F 

. H , 

1 , J , K 

K 

9 , F 

. G , 

1 , J . K 

L 

A , B 

. F , 

1 . J . K 

M 

C , F 

.G. 

H , J , K 

N 

A , C 

. F , 

H , J , K 

0 

B , C 

. F , 

G , J . K 

P 

A , B 

. c . 

F , J , K 

0 

D . F 

. G . 

H , 1 , K 

R 

A . D 

. F , 

H,  1 ,K 

s 

9 . E 

, G , 

1 , J , L 

T 

A . B 

. E . 

1 , J , L 

U 

C , E 

. G , 

H , J , L 

V 

A , C 

. E , 

H , J , L 

w 

B . C 

. E . 

G , J , L 

X 

A . B 

. c . 

-J 

Ui 

Y 

0 . E 

. G . 

H , 1 , L 

z 

A , D , E , 

H , 1 . L 

PROGRAM  CAP  SHOWN  PLUGGED  FOR 
\A  TERMINAL  WITH  ADDRESS  “ L" 

1>^C^  , !-■  i 5804497  I 


TaTb'c'd  °e  If 

.g.hI'Hk.l 


EXAMPLE  NO.  I 


-PROGRAM  CAP  SHOWN  PLUGGED 
FOR  A GROUP  MASTER  STATION 
\TERMINAL  WITH  GROUP  ADDRESS"T" 

. ■ . 5804384  I 


UVoIeV 

: - p«Il 

E 

EXAMPLE  NO.  2 


NOTES:  I.  IF  A TERMINAL  IS  DESIGNATED  AS  GROUP  MASTER  .THE  “M"  JUMPER  IS 
PLUGGED  ON  5804384.  IF  A TERMINAL  IS  DESIGNATED  AS  ALL  CALL 
MASTER  . THE  "N“  JUMPER  IS  PLUGGED  ON  9804384. 

2.  A SPECIFIC  CHARACTER  MAY  BE  USED  FOR  A TERMINAL  OR  A GROUP 
ADDRESS  BUT  SHOULD  NEVER  BE  USED  FOR  BOTH  ON  THE  SAME  LINE. 
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PREFACE 


This  manual  contains  preliminary  information.  The  in- 
formation has  not  been  technically  approved  and  is 
therefore  subject  to  change. 

The  following  operational  modes  of  the  2740  are 
covered  in  this  manual: 

Contention 

Dial 

Station  Control 

The  following  features  are  covered  in  this  manual: 
Record  Checking 
Transmit  Control 
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SAFETY 


Safety  cannot  be  overemphasized.  Ensure  your  own 
safety,  and  the  safety  of  co-workers,  by  making  it  an 
everyday  practice  to  use  caution  at  all  times,  and  by 
being  aware  of  potentially  dangerous  areas  within  the 
terminal . Be  sure  to  read  and  follow  the  safety  sug- 
gestions in  form  229-1264,  a pocket-sized  card  issued 
to  all  IBM  Customer  Engineers. 

Remember: 

• Loose  clothing  can  become  entangled  in  moving 
parts  of  the  printer. 

• Remove  printer  platen  or  platen  knobs  to  ensure 
that  the  printer  will  be  in  the  correct  TILT  UP  po- 
sition when  used . 

• CAUTION:  110  volts  is  applied  to  the  contacts 
of  the  motor  contactor  relay  in  the  printer  when 
power  is  ON . 

• Heat  sinks  are  at  an  electrical  potential.  DO 
NOT  short  heat  sink  to  the  frame  of  the  power 
supply. 

^ Always  unplug  machine  power  and  wait  ONE 
FULL  MINUTE  before  attempting  repairs  or  ad- 
justments in  the  power  supply  area. 


Voltages  developed  in  the  resonant  circuit  of  the 
regulated  power  supply  are  apt  to  be  much  higher 
than  line  voltage  levels. 
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CHAPTER  1 


DIAGNOSTIC  AIDS 

SECTION  I . DIAGNOSTIC  TECHNIQUES 


1.1  2740/2741  MAINTENANCE  PHILOSOPHY 

The  general  maintenance  philosophy  of  the  2740/ 
2741  terminals  is  that  diagnosis  and  repair  of  malfunct- 
ions will  be  effected  with  the  terminal  "off-line". 
Comprehensive  verification  tests  will  be  performed 
on-line  . 


2740 


2740 


POINT  TO  POINT  CONTENTION 


When  a malfunction  in  a system  occurs,  it  must 
first  be  determined  that  a terminal  is  the  failing  unit, 
then  the  malfunctioning  component  within  the  terminal 
must  be  located  and  repaired.  Terminal  service  aids, 
such  as  the  CE  Aid  Box,  and  the  indicator  lights  on 
the  2740,  provide  graphic  indications  of  the  terminal 
operation.  Additionally,  diagnostic  programs  may  be 
available  to  assist  in  "on-line"  trouble-shooting,  when 
the  terminal  is  attached  to  a multiplexor. 

The  philosophy  of  rapid  fix  and  restoration  is  re- 
pair, not  substitution,  of  major  assemblies . Diagnosis 
is  accomplished  by  a point-to-point  analysis,  and  the 
isolated  fault  is  corrected  by  substitution  or  repair  of 
the  faulty  part.  If  an  SLT  card  is  the  cause  of  failure, 
the  card  is  replaced.  No  attempt  to  repair  the  card  is 
recommended . 


multipoint  contention 


FIGURE  1-1 . TERMINAL  CONFIGURATIONS 


1.2  CONFIGURATIONS  (Figure  1-1) 

The  2740  Terminal  will  communicate  over  dial, 
leased,  or  customer-owned  lines.  It  can  communicate 
with  other  2740's  point-to-point  or  multipoint  on  a 
contention  basis.  It  can  also  communicate  with  a CPU 
via  certain  IBM  Multiplexors. 
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1.3  DATA  FLOW  (Figure  ) -2) 


1.4  LINE  CONTROL  (Table  1-1) 


Data  to  be  transmitted  is  originated  in  one  of  the 
following  ways: 


TABLE  1-1.  LINE  CONTROL  CHARACTERS 


1 . Typing  a character  on  the  835  Printer. 

2.  Depressing  a control  key  (Bid,  EOT,  etc.) 

3.  Within  the  control  unit  as  an  answer  back  to 
o Multiplexor  Or  another  terminal. 

Any  of  the  above  actions  place  a character  in  the 
IB  Register.  It  is  then  transferred  to  the  serializer- 
deserializer  register  (ser-des)  and,  via  a modem  or 
data  set,  is  clocked  out  on  the  line. 

Received  data  enters  the  ser-des  register  from  the 
modem  or  data  set.  It  is  converted  from  serial  to  par- 
allel data  as  it  is  transferred  to  the  IB  Register.  If  it 
is  a control  character,  the  proper  mode  change  occurs. 
A print  operation  may  or  may  not  occur  depending  up- 
on the  character.  If  a normal  print  character  was  re- 
ceived, the  data  is  transferred  from  the  IB  Register  to 
the  2B  Register.  The  data  is  then  converted  from  BCD 
coding  to  Selectric®  latch  coding  and  printed. 


LINE  CONTROL  CHARACTERS 


DESCRIPTION 

SYM- 

BOL 

BIT 

CONFIGU- 

RATION 

PROCESSOR 

CHARACTER 

End  of  Text  (EOT) 

© 

C - 8-4-2 -1 

End  of  Address  (EOA) 

® 

8-2-1 

* (pound  sign) 

Negative  Response 

© 

B 

- (hyphen) 

Positive  Response 

© 

B-A-8-2-1 

. (period) 

End  of  Block  (EOB) 

C-A-8-4-2 

Start  of  Address  (SOA) 

© 

C-A-8-2-1 

(comma) 

FIGURE  1-2.  DATA  FLOW 
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1.4.1  POINT  TO  POINT  CONTENTION 


2740 

2740 

A 

B 

| 0 *1  PUTS  TERMINAL  A IN  TRANSMIT,  TERMINAL  B IN  RECEIVE 

I — TEXT  ©— WSEND  MESSAGE,  CHECK  FOR  ERRORS 

j* © ! MESSAGE  RECEIVED,  CHECK  OK 

i © *1  PUTS  BOTH  TERMINALS  BACK  TO  STANDBY 


1.4.2  ADDRESSING 




<D 

- B,  SPACE 

■<$) 

-© 

-C,  SPACE  - 


<9 

o — 

• D, SPACE  - 



» PLACES  TERMINALS  IN  CONTROL  RECEIVE 

M INDICATES  ADDRESS  TO  FOLLOW 
I 

N TERMINAL  B ADDRESS 

H NEGATIVE  RESPONSE  FROM  TERMINAL 
I 

h PLACES  TERMINAL  IN  CONTROL  RECEIVE 

l 

N INDICATES  ADDRESS  TO  FOLLOW 

I 

N TERMINAL  C ADDRESS 
I 

-I  NO  RESPONSE  FROM  TERMINAL-MULTIPLEXOR  TIMES  OUT 

I 

»l  PLACES  TERMINALS  IN  CONTROL  RECEIVE 
»{  INDICATES  ADDRESS  TO  FOLLOW 

I 

N TERMINAL  D ADDRESS 

I 

■i  POSITIVE  RESPONSE  FROM  TERMINAL 

PLACES  TERMINAL  D IN  RECEIVE  TEXT  MODE,  B IN  TNS  MODE 

»l  MESSAGE  SENT  TO  TERMINAL 
I 

N EOB  SENT  BY  MULTIPLEXOR 
I 

-i  POSITIVE  ANSWERBACK  FROM  TERMINAL 

l 

» EOT-TERMINAL  D PLACED  IN  CONTROL  RECEIVE  MODE 


1.4. 3 POLLING 


MULTIPLEXOR 


A 

BID 

NOT  SET 


- A,  SPACE  — 

- B,  SPACE  — 
(d)  text  (b)~ 

- C,  SPACE  - 

<2)  TEXT  ® 

RESTART 

text(7V 


PUTS  TERMINAL  IN  CONTROL  RECFIVE 
TERMINAL  ADDRESS 

NEGATIVE  RESPONSE-TERMINAL  TO  CONTROL  RECEIVE 
TERMINAL  ADDRESS 

POSITIVE  RESPONSE-MESSAGE-EOB  SENT  B\  TERMINAL 
POSITIVE  RESPONSE  FROM  MULTIPLEXOR 
EOT-TERMINAL  TO  CONTROL  RECEIVE 
TERMINAL  ADDRESS 

POSITIVE  RESPONSE-  MESSAGE  - EOB  SENT  BY  TERMINAL 
NEGATIVE  RESPONSE  FROM  MULTIPLEXOR 
DEPRESS  RESTART  KEY 
RETRANSMIT 

POSITIVE  RESPONSE  FROM  MULTIPLEXOR 


EOT  - TERMINAL  TO  CONTROL  RECEIVE 


FIGURE  1-3.  2740  LINE  CONTROL 
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1.4.4  2741  COMMUNICATIONS  (FIGURE  1-4) 


MULTIPLEXOR 


POWER  ON,  2741  SENDS(o)  TO  MULTIPLEXOR 

PUSH  ATTENTION  KEY  - (c)  IS  SENT  TO  MULtIPLEXOR 

MESSAGE  SENT  FROM  MULTIPLEXOR,  IF  APPLICABLE 

IF  NO  MESSAGE  IS  TO  BE  SENT  TO  2741,  MULTIPLEXOR  SENDS 

2741  IS  PLACED  IN  TRANSMIT  TEXT  MODE  AND 
SENDSTD)  TO  MULTIPLEXOR 


TRANSMIT  MESSAGE 


SENT  WHEN  CARRIER  RETURN  KEY  IS  PUSHED 


FIGURE  1-4.  2741  COMMUNICATIONS  WITH  MULTIPLEXOR 


1.5  2740/2741  SYSTEM  FLOW  DIAGRAMS 


FIGURE  1-5.  2740  WITH  NO  FEATURES 
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1 .5.2  2740  WITH  RECORD  CHECKING  AND  AUTO  EOB  ( FIGURE  1-6  ) 
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BMode  FF's 
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\7  Character  Transmitted 

^ Character  Received 

I Terminal  Action 


TRANSMIT 
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Operator  Action 


MOTOR  ON 


ision 


Connec  tor 


MOTO«  ON 
•ANS.  IT  ON 
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MSTaI! 


FIGURE  1-6.  2740  WITH  RECORD  CHECKING  AND  AUTO  EOB 


1 .5.3  2740  WITH  DIAL  AND  RECORD  CHECKING  ( FIGURE  1-7  ) 
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FIGURE  1-7  . 2740  WITH  DIAL  AND  RECORD  CHECKING 
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1 .5.4  2740  WITH  DIAL  AND  TRANSMIT  CONTROL  ( FIGURE  1-8  ) 
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FIGURE  1-8.  2740  WITH  DIAL  AND  TRANSMIT  CONTROL 
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1 .5.5  2740  WITH  STATION  CONTROL  ( FIGURE  1-9  ) 
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1 .5.6  2741  WITH  INTERRUPT  ( FIGURE  1-10  ) 
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FIGURE  1-10.  2741  WITH  INTERRUPT 


n 

re 

X 

_ 

»»  _ j 

iCON 

wn 

| RECEIVE  | 

1.6  CE  AID  BOX 


The  CE  Aid  Box  is  a pluggable  device  that  can  be 
used  on  any  2740  or  2741  terminal . The  unit  plugs  in- 
to a connector  at  the  top  of  the  SLT  gate.  There  are 
14  indicators  on  the  face  of  the  box.  Seven  of  these 
lights,  IB-1  thru  IB-7,  display  the  condition  of  the 
IB  Register  latches.  ABDEF  and  L lights  indicate  the 
mode  of  the  terminal . 

The  P light  monitors  the  PE  or  NOT  S-8  circuits. 
With  the  1CH  Switch  ON,  if  an  error  is  received,  the 
P light  will  come  ON  indicating  an  error.  The  P 
light  will  turn  OFF  when  the  C-chain  starts. 

By  turning  the  One  Cycle  Halt  (1CH)  switch  ON, 
any  transmitted  or  received  character  can  be  held  in 
the  IB  Register  for  constant  display.  To  release  the 
character  and  permit  completion  of  the  operation,  de- 
press the  cycle  button  on  the  front  of  the  box.  See 
Figure  1-11  for  data  flow. 

A space  generator  is  built  into  the  CE  Aid  Box. 


To  operate  the  space  generator  the  terminal  must  be 
forced  into  a Receive  Text  Mode.  This  is  done  by 
grounding  pin  B1E4J12  (A  OFF).  When  the  space 
generator  switch  is  placed  in  the  ON  position,  spaces 
will  be  forced  into  the  ser-des  register.  Once  the 
space  code  is  in  the  ser-des  register,  it  will  be  shifted 
thru  the  terminal  to  the  printer  and  a space  function 
will  occur.  Space  may  be  single-cycled  in  by  placing 
the  1CH  switch  in  the  ON  position  and  depressing  the 
cycle  button . 

Table  1-2  shows  the  wiring  connections  between 
the  CE  Aid  Box  and  the  B1  board. 

The  cards  in  the  CE  Aid  Box  are  numbered  front 
to  rear  1 thru  4. 

It  is  possible  to  display  an  error  in  the  IB  register 
by  grounding  A1G4B04.  This  will  generate  a IB  set  if 
an  error  is  received.  The  character  will  remain  in  the 
IB  register  if  the  1CH  switch  is  ON. 


TERMINAL  MUST  BE 
RECEIVING  DATA  FROM 
ANOTHER  TERMINAL. 


FIGURE  1-11.  CE  AID  BOX  DATA  FLOW 


TABLE  1-2.  WIRING  CHART  ( SLT  BOARD  - CE  AID 
BOX  CONNECTOR  - CE  AID  CARDS  ) 


Conn 

Card  1 

Card  2 

Card  3 

Card  4 

Location 
B1  Board 

A 

D-05 

El  B02 

B 

B-05 

Dl  B02 

C 

G-09 

El  D02 

D 

J-04 

Dl  D02 

E 

D—  1 3 

El  B03 

F 

G-10 

Dl  B03 

H 

J-06 

El  D04 

J 

B-09 

Dl  D04 

K 

B-10 

El  B04 

L 

D-06 

Dl  B04 

M (+  !2v) 

J-08 

E!  D05 

N 

G-02 

Dl  D05 

P 

D-09 

El  B05 

R 

B-02 

Dl  B05 

HR3M 

J-03 

El  D06 

T 

J-05 

tnwxn 

U 

B-04 

El  B07 

V 

J-ll 

Dl  B07 

W 

J— 13 

El  D07 

X 

J- 13 

Dl  D07 

Y 

J-06 

El  8 08 

Z 

G-09 

Dl  B08 

AA 

G-05 

El  D09 

BB 

G-10 

Dl  D09 

CC 

D-02 

El  B09 

DD 

D-12 

Dl  BO 9 

EE 

J-04 

El  DIO 

FF 

G-08 

Dl  DIO 

HH 

B-08 

El  BIO 

JJ 

B-02 

Dl  BIO 

KK 

D -07 

E!  Dll 

LL 

D-02 

Dl  Dll 

MM 

D-10 

El  B12 

NN 

not  used 

1.7  CE  TEST  PROBE 

The  CE  Test  Probe  is  a device  which  indicates  a 
voltage  level.  The  probe  as  shown  in  Figure  1-12 
will  indicate  the  voltage  level  by  the  lamp  being  ON 
or  OFF.  The  switch  is  used  to  invert  the  incoming 
signal.  The  voltage  connector  is  plugged  to  the  volt- 
age pins  on  the  SLT  board.  With  the  switch  lever  po- 
sitioned toward  the  lamp,  if  the  probe  tip  is  at  a "1" 
level,  the  lamp  will  be  ON.  If  the  probe  tip  is  at  a 
"0"  level,  the  lamp  will  be  OFF.  Reversing  the 
switch  will  cause  the  lamp  to  be  turned  ON  by  a "0" 
level  at  the  probe  tip,  and  turned  OFF  by  a "1"  level. 

1-12 


The  probe  can  also  indicate  a momentary  shift  of 
the  voltage  level.  The  probe's  logic  can  recognize  a 
1 us  pulse  which  will  cause  the  lamp  to  remain  ON 
for  about  45  ms . 

If  the  lamp  remains  ON  with  the  switch  in  either 
position  this  will  indicate  a shifting  level,  such  as  the 
clock  pulses  of  the  control  clock. 

The  lamp,  PN  1132766,  can  be  removed  for  re- 
placement. Magnets  have  been  molded  into  the  case 
so  the  probe  can  be  attached  to  the  electronic  gate. 


FIGURE  1-12.  CE  TEST  PROBE 
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SECTION  2.  SERVICE  AID  INDEX 


The  service  aid  index  for  the  835  and  935  printer 
is  covered  in  the  Selectric  I/O  Printer  Service  Aids 
Index . 

As  Service  Aids  on  the  2740  and  2741  are  pub- 
lished an  index  of  these  aids  will  be  provided.  The 
index  will  be  distributed  to  field  locations  and  insert- 
ed in  this  manual  immediately  following  this  page. 


SECTION  3.  SERVICE  AIDS 


The  Service  Aids  for  the  835  and  935  printer  are 
covered  in  the  Selectric  I/O  Printer  Service  Aids. 

As  maintenance  experience  is  gained  after  2740 
and  2741  installation,  new  methods  and  approaches  to 
problems  will  be  discovered.  These  new  ideas  will  be 
published  as  Service  Aids  and  distributed  to  field  loca- 
tions. They  should  be  inserted  in  the  section  immed- 
iately following  this  page.  An  index  of  these  pages 
is  provided  in  the  previous  section. 


CHAPTER  2 


MAINTENANCE  FEATURES 
SECTION  1.  CHECK  LOOP 


This  is  a feature  which  allows  a character  to  be 
transferred  in  a normal  manner  from  the  printer  con- 
tacts into  the  IB  Register.  When  the  character  reaches 
the  IB  Register,  it  is  not  transmitted  but  is  instead 
placed  in  the  2B  Register  and  printed.  The  primary 
purpose  of  this  test  is  to  check  the  I/O,  the  I/O  trans- 
lator circuits  and  the  magnet  drivers.  It  also  checks 
most  areas  of  the  IB  and  2B  Registers. 

To  initiate  the  check  loop  the  Comm-Local  switch 
is  placed  in  Local  and  the  Bid  button  is  held  depressed. 
Depressing  any  character  or  function  on  the  printer, 
except  Shift,  will  now  cause  the  character  to: 

1.  Type  normally. 

2.  Transfer  from  the  printer  contacts  to  the  IB 
Register. 

3.  Be  sent  back  through  the  2B  Register  and  be 
reprinted . 


This  sequence  will  be  repeated  as  long  as  the  Bid 
button  is  held  depressed. 


Figure  2-1  shows  the  Check  Loop  data  flow. 


FIGURE  2-1 . CHECK  LOOP  DATA  FLOW 


SECTION  2.  TRANSMIT  AND  RECEIVE  LIGHTS 


The  2740  Terminal  is  designed  so  the  Transmit 
light  will  blink  OFF  and  back  ON  as  each  character 
leaves  the  S-Register.  Likewise  the  Receive  light  will 
blink  each  time  a character  is  received  into  the  S- 
Register.  In  Transmit  mode,  a blinking  Transmit  light 
will  verify  proper  operation  up  to  the  Data  Set  Adapt- 
er card.  A blinking  Receive  light  when  information  is 
being  received  indicates  that  the  information  is  getting 
through  the  Data  Set  Adapter  card  and  reaching  the 
S-Register  input. 
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SECTION  2.  MAINTENANCE  ROUTINE 


3.1  POWER  SUPPLY 

Check  the  +12V  DC  level  yearly.  If  the  level 
is  below  1 1 ,7V  DC  the  +12V  leads  should  be  moved  to 
transformer  taps  1 & 5. 

3.2  ELECTRONIC  GATE 

Visually  check  cables  and  connectors  for  any 
signs  of  wear  or  damage.  Also  check  the  condition  of 
the  air  filter. 

3.3  INDICATOR  LIGHTS 

Check  for  proper  operation  of  indicator  lights  un- 
der all  operating  conditions. 

3.4  CONTROL  SWITCHES 

Check  all  control  switches  to  ensure  that  all 
switch  contacts  are  clean  and  operate  freely. 

3.5  PRINTER 

Preventive  maintenance  on  the  p inter  should  be 
performed  in  accordance  with  the  Universal  I/O  Key- 


board Reference  Manual,  Form  ^225-1726. 

The  following  areas  are  not  covered  in  the  Univ- 
ersal I/O  Reference  Manual.  A visual  inspection  on 
these  items  should  be  performed  yearly. 

1 . Motor  Relay 

2.  Control  Switches 

3.  Control  Lamps 

4.  No-Print  Escapement 

5.  Shift  to  Print  Interlock 

6.  Paper  Status  Switch 

As  a final  check  after  Preventive  Maintenance  is 
performed,  check  loop  should  be  operated  with  each 
character.  All  functions  except  shift  should  also  be 
operated  with  check  loop. 
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CHAPTER  4 


CHECKS,  ADJUSTMENT  AND  REMOVAL  PROCEDURES 


4.1  POWER  SUPPLY  REMOVAL 

When  removing  the  power  supply  the  following  pro- 
cedure can  be  used: 

1.  Remove  plastic  shield  . 

2.  Remove  power  supply  cable  from  plastic  clamp 
at  the  top  right  side  of  the  power  supply  frame. 

3.  Remove  bottom  left  mounting  screw  and  loosen 
right  bottom  mounting  screw. 

4.  Remove  top  mounting  screws  and  remove  power 
supply  to  the  left. 

5.  Caution  should  be  used  so  as  not  to  damage  the 
TC  switch  which  is  located  to  the  top 

right  of  the  power  supply.  Once  the  power 
supply  has  been  removed  it  will  now  sit  on  the 
rear  of  the  reading  board. 

4.2  PRINTER  REMOVAL 

The  following  procedure  can  be  used  when  remov- 
ing the  printer  from  the  terminal  desk. 

I . Remove  power  cord  from  the  cable  clamp, 
which  is  located  in  the  left  rear  corner 
of  the  terminal  desk. 


6.  Remove  printer  from  the  reading  board  care- 
fully pulling  cable  thru  the  terminal  desk. 

7.  If  the  printer  is  to  be  removed  from  the  bot- 
tom cover  the  cable  clamp  must  be  loosened. 

4.3  PRINTER  CHECKS,  ADJUSTMENT  AND  RE- 
MOVAL  PROCEDURES 

The  Universal  Reference  Manual  (225-1726) 
should  be  used.  This  manual  covers  all  removal  pro- 
cedures, adjustments  and  scheduled  maintenance  of 
the  835  and  935  printers. 


2.  Disconnect  power  supply  cable  from  the  print- 
er cable. 

3.  Remove  leads  from  the  TC  switch  and  mark 
for  easy  replacement. 

4.  Remove  printer  cable  clamp  at  the  top  of  the 
electronic  gate . 

5.  Remove  printer  cable  from  the  B1  board. 
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CHAPTER  5 


POWER 


SECTION  1.  VOLTAGES 


The  2740  power  supply  will  supply  the  following 
DC  voltages: 

+48  volts  0.25  to  2.0  amps 
+ 12  volts  1 .0  to  4.0  amps 
-12  volts  .1  to  .3  amps 

2740's  with  +12V  loads  up  to  1 .5  amps  will  have 
one  31 ,000  MFD  filter  capacitor  and  a 30  ohm,  10 
watt  bleeder  resistor.  When  the  feature  configuration 
of  the  2740  results  in  a load  greater  than  1 .5  amps  on 
the  12  volt  supply,  a second  31,000  MFD  filter  cap- 
acitor will  be  added  in  place  of  the  bleeder . 

The  output  voltages  must  be  within  the  following 
tolerances: 


+48,  +44. 0V  to  +52. 0V 
+12,  +11  ,4V  to  +12. 6V 
-12,  -11. 0V  to  -13.0V 

The  +12  volt  supply  has  two  additional  taps  avail- 
able. TJie  output  at  terminals  1 and  5 will  be  approx- 
imately .3  volt  higher  than  the  normal  +12V  taps. 
When  features  are  added  to  the  terminal,  the  12  volt 
supply  should  be  checked.  If  the  output  of  the  normal 
taps  becomes  11  .7  volts  or  less.  Terminals  1 and  5 
should  be  used . 

The  relay  in  the  primary  of  the  power  transformer 
is  used  to  provide  sequencing. 

A 1 .5  ohm  2 watt  resistor  and  a zener  diode  in 
the  +48  supply  are  used  to  provide  a regulated  +12 
volts . 


SECTION  2.  FUSE  REQUIREMENTS 


1 INPUT  FUSES 

1 15V  60  CPS,  FI,  2.5  amp.  slo  bio 

112.5V  & 123.5V  50  CPS,  FI,  4.0  amp.  slo  bio 

195V  to  235V  50  CPS,  FI,  2.0  amp.  slo  bio 


2 D.C.  SUPPLY  FUSES 

+48  V supply,  F2,  2.0  amp. 
+12  V supply,  F3,  4.0  amp. 
-12  V supply,  F4,  0.5  amp. 
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CHAPTER  6 
LOCATIONS 

SECTION).  ELECTRONIC  GATE 


The  SLT  gate  is  located  at  the  rear  of  the  terminal 
desk.  The  gate  consists  of  one  or  two  7X13  SLT 
boards.  Each  board  is  capable  of  accommodating  91 
single-position  SLT  cards,  connectors  and  cable  cross- 
overs. The  gate  may  also  have  a half  board  (6  X 6) 
which  may  contain  36  single-position  SLT  cards,  con- 
nector and  cable  cross-overs. 

Card  columns  are  designated  A thru  N,  ex- 


cluding I,  N being  at  the  hinge  side.  Card  rows  are 
numbered  1 thru  7,  from  top  to  bottom.  (Figure  6-1) 

Pin  columns  are  designated  A thru  E„  Only  B and 
D have  pin  connections.  Pin  rows  are  numbered  from 
1 to  14.  Only  rows  2 to  13  are  used  for  circuit  con- 
nections. Pin  columns  A and  E,  and  rows  1 and  14  are 
used  for  voltage  distribution.  (Figure  6-2) 


SECTION  2.  SWITCHES  & INDICATORS 


2740  Control  key  and  indicator  locations  are  as 
shown  on  Figure  6-3.  On  Figure  6-4,  note  that  the 
switch  mounted  on  the  side  of  the  terminal  will  be  a 
local -communicate  switch  for  a 2741,  and  a transmit 
control  switch  (if  applicable)  for  a 2740. 


□ 0@ 
DDr 
□ □ 

□ □ 


TRANSMIT 


o 

STANDBY 

o 

o 

RECEIVE 

BID 

o 

BID 

COM 

RE- 

START 

o 

LOCK 

LC  L 

DIAL 

DISC. 

o 

CONNECT 

FIGURE  6-3.  2740  CONTROL  KEYS  & INDICATORS 
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FIGURE  6-4  . 2740/2741  SWITCH  LOCATION 


SECTION  3.  CARD  LOCATION  GUIDE 


c 

c 

f 

c 


Tables  6-1  through  6-4  show  the  card  and  cable 
locations  for  all  configurations  for  the  2740  and  2741 
terminals. 

TABLE  6-1.  2740  B-l  BOARD  CARD  LOCATIONS 


A 

8 

c 

D 

E 

F 

c 

H 

j 

K 

L 

M 

N 

CROSS 

OVER 

CABLE 

CE 

CABLE 

CE 

CABLE 

3570 

S-REG 

GATES 

3569 

MAG- 

DRIVERS 

3567 

INTE- 

GRATORS 

3567 

INTE- 

GRATORS 

PRINTER 

CABLE 

PRINTER 

CABLE 

CROSS 

3565 

3569 

3569 

PRINTER 

POWER 

OVER 

4380 

4370 

4372 

4373 

4374 

4439 

INTE- 

MAG- 

MAG- 

CABLE 

SUPPLY 

CABLE 

PP  FD 

2B  REG 

ES  EOT 

2B  REG 

S-REG 

S-REG 

GRATORS 

DRIVERS 

DRIVERS 

CABLE 

AND 

PRINTER 

SDO  & 

CONTROL 

START  CKT 

CLOCK 

CASE  CKT 

STROBEO 

CKT 

CROSS 

HD  DIAL 

& 

BID 

3569 

3566 

356 6 

OVER 

PRINTER 

MAG 

INTE- 

INTE- 

CABLE 

OP. 

DRIVERS 

GRATORS 

GRATORS 

)325 

3562  DJAL 

3561 

CROSS 

CROSS 

FOR  DIAL 

4*169 

4371 

4441 

4375 

4440 

4378 

1263  PP  FD 

COM  DSA 

DATA  SET 

OVER 

OVER 

0883  PP  FD 

4382  Pp  HC 

0886  1 BM 

CABLE 

CABLE 

CABLE 

0884 

IB  REG 

STATUS 

DOMESTIC 

S-REG 

S-REG 

IND 

CONTEN 

TRANSMIT 

DRIVERS 

6001  OPD 

OPD  D W 

D W HD 

CROSS 

CROSS 

mode 

CROSS 

OVER 

OVER 

change 

6002  OPD 

OVER 

CABLE 

CABLE 

D W FD 

CABLE 

CROSS 

4495 

4376 

4368 

0789 

4381 

4377 

OVER 

KYBD 

IB  REG. 

POWER  UP 

MULTI- 

IOC 

CABLE 

LOCK 

A 1 BOARD 

VIBRATOR 

POR 

CROSS 

IB  SET 

3559 

3744 

OVER 

1 SEC 

HOME 

CABLE 

TIMER 

LOOP 

9 
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TABLE  6-2.  2741  B-l  BOARD  CARD  LOCATIONS 


A 

B 

C 

0 

E 

F 

G 

H 

j 

K 

L 

M 

N 

*** 

^ / 

% ✓ 

A / 

A / 

/ 

A V 

CE 

CABLE 

CE 

CABLE 

3849 

INTERRUPT 

3569 

MAG 

DRIVERS 

3567 

INTE 

GRATOR 

3567 

INTE 

GRATOR 

PRINTER 

CABLE 

PRINTER 

CABLE 

1324 

LINE 

CONTROL 

4370 

2B  REG 

PRINTER 

CASE 

CKT  4 OP 

4372 

ES  EOT 

SDO  & 

STROBEO 

4373 

2B  REG 

CONTROL 

4374 

S-REG 

START 

CKT  BID 

4439 

S-REG 

CLOCK 

CKT. 

3565 

INTE 

GRATOR 

3569 

MAG 

DRIVER 

3569 

MAG 

DRIVER 

POWER 

SUPPLY 

CABLE 

3569 

MAG 

DRIVER 

3566 

INTE 

GRATOR 

3566 

INTE 

GRATOR 

6005 

TYPA- 

MATIC 

4369 

IB  REG 

4371 

STATUS 

STROBE 

MODE 

CHANGE 

4441 

DOMESTIC 

4375 

S-REG 

TRANSMIT 

4440 

S-REG 

4515 

LINE 

CONTROL 

3562 

DIAL  1263 

PP  FD 

6001  OPD 
D/W  HD 

6002  OPD 
D/vV  FD 

3561 

COM  DSA 
0886  IBM 
MODEM 
DSA  3850 
OPD  D/W 

DATA 

SET 

CABLE 

4376 

KYBD 

LOCK 

4368 

IB 

REG 

3570 

S-REG 

GATES 

4381 

MULT- 

VIBRATOR 

4377 

IOC 

POR 

IB  SET 

3086 

3744 

HOME 

LOOP 

TABLE  6-3.  2740/2741  Cl  BOARD  CARD  LOCATIONS 


TABLE  6-4.  2740  A-l  BOARD  CARD  LOCATIONS 


A 

B 

C 

D 

E 

F 

G 

H 

j 

K 

L 

M 

N 

4503 

POWER  UP 
ANY 

FEA  TURE 

■ 

4520 

TRANSMIT 

CONTROL 

3844 

TRANSMIT 

CONTROL 

0791 

STATION 

CONTROL 

1321 

ANY 
FEATURE 
EXCEPT 
TRANS  CTL 

1278 

CROSS 

OVER 

CABLE 

1266 

STATION 

CONTROL 

4384 

STATION 

CONTROL 

1326 

CHECKING 

VRC 

1328 

CHECKING 

VRC 

4386 

TRANSMIT 

CONTROL 

CROSS 

OVER 

CABLE 

4502 

CHECKING 

VRC 

1319 

CHECKING 

VRC 

CROSS 

OVER 

CABLE 

0796 

ANY 

FEATURE 

4496 

STATION 

CONTROL 

4387 

CHECKING 

VRC 

1265 

CHECKING 

VRC 

4500 

CHECKING 

LRC 

CROSS 

OVER 

CABLE 

CROSS 

OVER 

CABLE 

4501 

CHECKING 

VRC 

3846 

MODEM 

Bl 

CROSS 

OVER 

CABLE 

CROSS 

OVER 

CABLE 

4497 

STATION 

CONTROL 

4385 

STATION 

CONTROL 

1264 

STATION 

CONTROL 

1322 

TRANSMIT 

CONTROL 

CROSS 

OVER 

CABLE 

0795 

ANY 

FEATURE 

EXCEPT 

TRANSMIT 

CONTROL 

f 

CROSS 

OVER 

CABLE 

i 
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APPENDIX  A 


FIELD  ENGINEERING  REFERENCE  MATERIAL 


A.  1 FLIP-FLOP,  LATCH  AND  TRIGGER  DESCRIP-  BID  Flip-Flop  AA131 

TIONS 


Purpose 

Causes  terminal  to  enter  Transmit  Text  and 
send  BID  character,  or  sets  latch  to  con- 

A-MODE FI 

ip-Flop  AA2 1 1 

tend  for  line . 

Purpose 

Combines  with  other  mode  flip-flops  to 

Gate  on 

SET  BID 

control  mode  of  terminal  operation. 

Gate  off 

RESET  BID 

Gate  on 

A ON 

Set  on 

CC2 

Gate  off 

A OFF 

Set  off 

CC2 

Set  on 

CC1 

Set  off 

CC1 

Cl  Flip- 

Flop  AA071 

Purpose 

With  C2,  controls  IB  Register  data  flow 

AEOB  Flip- 

Flop  BB391 

Gate  on 

C1G 

Purpose 

Will  cause  an  automatic  EOB  after  a car- 

Gate off 

NOT  C2 

rier  return  operation. 

Set  on 

CCI 

Gate  on 

AEOB  SET  GATE 

Set  off 

CCI 

Gate  off 

1.  TT2,  AEOB,  CRC,  C2 

2.  TT2,  NOT  FCR,  (MC) 

C2  Flip-Flop  A AO  71 

Set  on 

CC1 

Purpose 

With  Cl,  controls  IB  Register  date  flow. 

Set  off 

CC1 

Gate  on 

NOT  Cl 

Gate  off 

Cl 

B-MODE  FI 

ip-Flop  AA211 

Set  on 

CC2 

Purpose 

Combines  with  other  mode  flip-flops  to 
control  mode  of  terminal  operation. 

Set  off 

CCI 

Gate  on 

B ON 

Gate  off 

B OFF 

COMM- 

LOC  Flip-Flop  AA201 

Set  on 

CCI 

Purpose 

Determines  whether  the  terminal  is  in  a 
Communicate  or  Local  mode  of  operation. 

Set  off 

CC1 

Gate  on 

SET  LOC 

A- 1 


Gate  off 

RESET  LOC 

2.  NOTES 

Set  on 

CC2 

Set  on 

CC2 

Set  off 

CC2 

Set  off 

CC2 

D-MODE 

Flip-Flop  BB011 

EOS  LATCH 

AA321 

Purpose 

Combines  with  other  mode  flip-flops  to 
determine  terminal  operation. 

Purpose 

Delays  a mode  change  on  EOB  and  EOT 

Turn  on 

CIRCLE  C,  SEND,  Cl,  NOT  C2,  (ES) 

Gate  on 

D ON 

Turn  off 

NOT  MC 

Gate  off 

D OFF 

Set  on 

CC1 

EOT  Flip-Flop  AA101 

Set  off 

CC1 

Purpose 

Sends  an  EOT  character  and  causes 
terminal  to  return  to  Control  Receive 
mode . 

DIAL  DISC  (NOT)  Latch  AA30I 

Gate  on 

EOT  GATE 

Purpose 

Provides  for  a disconnect  from  a dial 
connection . 

Gate  off 

SRE,  O 

Turn  on 

NOT  POR,  DSR 

Set  on 

CC2 

Turn  off 

NOT  CLR,  DIAL  DISC  N/O 

Set  off 

CC2 

E-MODE  Flip-Flop  BB091 

ERL  (Latch) 

BB021 

Purpose 

Combines  with  other  mode  flip-flops  to 
determine  terminal  operation. 

Purpose 

Remembers  an  error  and  conditions  NOT 
2B1. 

Gate  on 

E ON 

Turn  on 

1 . 

2BOR 

Gate  off 

E OFF 

2. 

RT,  NOT  L,  PE  OR  NOT  S8 

Set  on 

CCI 

3. 

RT,  1C 

Set  off 

CC1 

Turn  off 

1. 

RCS 

2. 

D,  (ES),  C2 

EOB  Flip 

-Flop  BB041 

3. 

NOT  (A) 

Purpose 

Create  an  end  of  block  check  character. 

Gate  on 

EOB  GATE 

ES  Flip-Flop 

AAI01 

Gate  off 

1.  NOT  EOT 

Purpose 

Enters  information  into  the  Ser-Des  reg- 

ister  in  a transmit  mode  of  operation. 
A-2 

HP^BP*****1'"- — ' ~ 


c 


n 


0 


•%  / 


r r 


if 

%> 

Gate  on 

NOT  ES  GATE 

GARBLE  FI 

p-Flop  BB101 

4a 

Gate  off 

ES  RESET  GATE 

Purpose 

Prevents  entering  information  into  the  IB 

Register  until  the  Ser-Des  has  had  enough 

%» 

Set  on 

SDAC 

time  to  synchronize  with  the  line. 

4/ 

Set  off 

CC1 

Gate  on 

1.  *NOT  POR 

if 

2.  NOT  REPEAT 

ES  GATE  FI 

ip-Flop  AA131 

Gate  off 

1.  SEND 

Purpose 

Used  to  gate  the  ES  flip-flop. 

2.  TO!5,  NOT  Cl,  NOT  C2 

4 

if 

Gate  on 

1.  NOT  SEND,  NOT  LINE,  SO 

Set  on 

CC1,  CC2 

%> 

2.  SEND,  NOT  STROBEO,  1BF,  SRE, 

Set  off 

CC1,  CC2 

CLS 

if 

Gate  off 

1.  NOT  CLR,  NOT  Cl,  NOT  C2 

ILC  Latch 

AA261 

if 

2.  C2,  NOT  2B  SET,  NOT  SEND 

Purpose 

Ensures  that  the  printer  will  be  in  lower 

3.  SEND 

case  before  any  information  is  received  or 

ms 

sent. 

Set  on 

SDCAC2 

% 

Turn  on 

TNS  OR  CR 

Set  off 

CC2 

* 

« 

Turn  off 

UC1 

£/ 

F-MODE  FI 

ip-Flop  BB061 

IOC  (NOT)  Latch  AA141 

Purpose 

Combines  with  other  mode  flip-flops  to 

control  mode  of  terminal  operation. 

Purpose 

Tells  the  electronics  when  the  printer  is 

ready  to  accept  another  operation. 

4' 

Gate  on 

F ON 

Turn  on 

IOR  N/O 

•» 

Gate  off 

F OFF 

4a 

Turn  off 

IOR  N/C 

Set  on 

CC1 

Is 

Set  off 

CC1 

«% 

L-MODE  Flip-Flop  BB18I 

Is 

Purpose 

Defines  the  check  mode  of  terminal  oper- 

FCR Latch 

BB391 

ation. 

• 

Purpose 

Used  to  force  a carrier  return  operation. 

Gate  on 

1.  TNS  OR  CR,  (A),  (B),  NOT  Cl, 

‘CIRCLE  B 

ft 

Turn  on 

RAB,  2B  SET 

f * 

2.  RT,  NOT  Cl,  ‘CIRCLE  B 

Turn  off 

NOT  CRC,  AEOB 

•% 

3.  EOS  AND  NOT  O,  *TT,  ‘CIRCLE  B 

E 

Gate  off 

L OFF 

A-3 


Set  on 

CC1 

Set  off 

CC1 

L-1  thru  L-7  Flip-Flops  BB 141  — 161 

Purpose 

LRC  Register  flip-flops. 

Gate  on 

The  L^-AC  set  on  pulse 

Gate  off 

The  NOT  L side  of  the  flip-flop 

Set  on 

L#-AC 

Set  off 

L#-AC 

MC  Flip-Flop  AA211 

Purpose 

Indicates  a change  of  mode  in  terminal 
operation . 

Gate  on 

MC-A 

Gate  off 

NOT  MC 

Set  on 

CC1 

Set  off 

CC1 

O Flip-Flop 

» AA141 

Purpose 

Indicates  when  the  printer  is  operating. 

Gate  on 

1 . NOT  QUAN  STROBE  2,  NOT  SEND 

2.  NOT  IOR,  NOT  SEND 

3.  ‘NOT  2B  SET,  SRE,  2BE,  HALT, 
NOT  2BSSG 

Gate  off 

1.  SD3,  SD2,  NOT  SD1,  SEND 

2.  NOT  SEND 

Set  on 

CC2 

Set  off 

CC2 

PE  Flip-Flop  BB021 

Purpose 

Used  to  bring  up  PE  OR  NOT  S8  to  indi- 
cate a parity  error. 

Gate  on 

S8,  NOT  PE,  NOT  (SEND) 

Gate  off 

38,  PE,  NOT  (SEND) 

Set  on 

SDAC 

Set  off 

SDAC 

PE  OR  NOT  S8  Latch  BB021 

Purpose 

Indicates  that  a parity  error  has  been  re- 
ceived . 

Turn  on 

1 . NOT  GARBLE,  NOT  (SEND),  ‘NOT 
2B  SET,  PE,  NOT  (SO),  Cl,  C2 

2.  NOT  (SO),  NOT  GARBLE,  NOT 
(SEND),  *NOT  2B  SET,  NOT  S8, 

Cl,  C2 

Turn  off 

1BR 

RE-LR  Flip-Flop  BB181 

Purpose 

Used  to  reset  the  LRC  Register. 

Gate  on 

*NOT  POR 

Gate  off 

(MC),  NOT  L 

Set  on 

CC1 

Set  off 

CC2 

REPEAT  Fli 

p-Flop  AA371 

4/ 

Purpose 

Used  to  operate  the  "home  loop". 

Gate  on 

RSG 

Gate  off 

RRG 

3 

Set  on 

CC2 

3 

Set  off 

CC1 

3 


A-4 


t»  a 


REST  Flip-Flop 


BB321 


ST  Flip-Flop  AA201 


Purpose 

Enables  a restart  operation  when  a nega- 
tive answer  back  has  the  printei  keyboard 

Purpose 

Indicates  the  terminal's  status. 

locked . 

Gate  on 

STS 

Gate  on 

REST  SET 

Gate  off 

ST-R 

Gate  off 

1.  NOT  EOT 

Set  on 

CC2 

2.  REST  RESET 

Set  off 

CC2 

Set  on 

CC2 

Set  off 

CC2 

STROBE  Flip-Flop  AA20I 

Purpose 

Transfers  pi  inter  information  to  the  IB 
Register . 

SD-1  thru  4 

Flip-Flops  AA061-07I 

Gate  on 

NOT  STROBEO 

Purpose 

Ser-Des  clock  flip-flops  used  to  generate 
SDAC. 

Gate  off 

STROBEO 

Turn  on 

CLR 

Set  on 

CC2 

Turn  off 

NOT  CLR 

Set  off 

CC2 

SRE  Flip-Flop  AA131 

STROBEO  Flip-Flop  AAIOI 

Purpose 

Indicates  an  empty  Ser-Des  Register. 

Purpose 

Used  to  gate  the  STROBE  flip-flop. 

Gate  on 

SRE  SET  GATE 

Gate  on 

STROBEO  SET  GATE 

Gate  off 

NOT  ES  GATE 

Gate  off 

NOT  QUAN  STROBE  2 

Set  on 

SDCAC2 

Set  on 

CC1 

Set  off 

SDAC 

Set  off 

CCI 

SET  LR  Flip- 

-Flop  BB181 

S-0  thru  8 Triggers  AA021-041 

Purpose 

Used  to  set  the  LRC  Register. 

Purpose 

Ser-Des  Register  triggers  used  to  change 
serial  information  to  parallel  and  vice 

Gate  on 

1.  (ES),  TOl , *TT,  Cl 

versa. 

2.  RT,  ’NOT  2B  SET,  Cl 

Turn  on 

Lack  of  information  bit 

3.  (ES),  NOT  CIRCLE  D,  *TT,  Cl 

Turn  off 

Information  bit 

Gate  off 

NOT  SET  LR 

Set  on 

SDAC 

f SI 


I - 1 

4> 


TOl  Latch 

AA271 

2B  SET  FI 

ip-Flop  AA121 

Purpose 

One  second  timer  to  allow  time  for  the 

Purpose 

Used  to  set  information  info  the  2B  Regis- 

printer motor  to  reach  operating  speed. 

ter. 

Turn  on 

TOl -A 

Gate  on 

NOT  2BSSG 

Turn  off 

Timer  circuit 

Gate  off 

NOT  2B  SET 

TO  15  Latch 

Set  on 

CC2 

AA311 

Set  off 

CC2 

Purpose 

Fifteen  second  timer  for  terminal  timeout, 
and  garble  protection. 

2BR  Flip-Flop  AA121 

Turn  on 

SEND,  NOT  STROBEO,  NOT  1BG,  NOT 

O,  1BE 

Purpose 

Used  to  gate  2B  RESET  GATE. 

Turn  off 

Timer  circuit 

Gate  on 

2BRG 

•«> 

Gate  off 

NOT  2BR 

1 B-l  thru  7 

Latches  A A 181-191 

Set  on 

CC2 

- 

<4> 

Purpose 

IB  Register  latches  used  to  accept  inform- 
ation from  the  S-Register,  the  IO  contacts, 
or  terminal  electronics. 

Set  off 

CC2 

Turn  on 

1 . 'STROBE  (entry  from  printer) 

2B  RESET  GATE  Flip-Flop  AA121 

- •. 

2.  1BG  (entry  from  terminal  electronics) 

Purpose 

Used  to  gate  2B  RESET 

3.  IB  SET  (entry  from  Ser-Des  or  termi- 

Gate on 

1 . 2BOR,  2BR 

nal  electronics) 

2.  2BR,  IOC 

Turn  off 

1BR 

Gate  off 

NOT  IOC 

Set  on 

CC1 

2B-1  thru  7 

Latches  AA081-091 

Set  off 

CC1 

Purpose 

2B  Register  latches  used  to  buffer  inform- 
ation between  the  IB  Register  and  the 

ti 

printer. 

2ND  Flip-Flop  BB301 

/ 

Turn  on 

2B  SET 

Purpose 

Forces  the  terminal  to  mode  change  to 

Turn  off 

2B  RESET 

Control  Receive. 

Gate  on 

CTA,  NOT  STROBEO,  ‘STROBE 

Gate  off 

NOT  (MC) 

4> 

1 K 

Set  on 

CC2 

1 

Set  off 

CC2 

I 

1 
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A. 3 2741  CODE  CHART  ( TABLE  A-2  ) 

TABLE  A-2.  274)  CODE  CONVERSION  - CORRESPONDENCE  HEAD 


LOWER  CASE 
T0  T 1 T2  T3 


HEAD  CODE 
MAGNETS  PICKED 
LINE  CODE  BIT 
ORDER 


r-L 


T2  T 1 T2TI 
II  10 


R2.  R2  I R | R-5 


0 I 0 | 0 10  I 


I I I I I 10  I 


01 

0 

1 10 

1 

rr 

TT 

0 10 

1 

01 

0 1 

1 1 1 

1 

iT 

TT 

0 1 1 

1 

0| 

i i 

0 1 0 

1 

il 

o l 

1 1 o 

01 

i » 

0 1 1 

T~ 

1 T 

o 1 

1 1 1 

1 

ol 

TT 

1 to 

1 

iT 

0 1 

"o  10 

J_ 

°± 

1 1 

1 1 1 

1 

1 1 

0 1 

0 1 1 

1 

3456  BA  BA 

6 4 2 1 0 0 0 1 


O'  0|  0 ! 0 ; | SP  t 


Ol  01  0,  \ 


O'  0|  I | 0 | 


0 | I 0 | 0 | 


T 2 T I T2  T 1 

0 10  0 

I 2 I 2 
BABA 
I 0 I * 


m 9 


0|  0 1 

1 1 1 

1 

1 1 1 1 

0 | 0 

1 

oT  o i 

1 lo 

1 

ll  1 1 

1 1 1 

T" 

ol  ul 

0 1 1 

j_ 

<i  1 1 

1 1 0 

i 

Ol  0 1 

0 ' 0 

i 

I I 1 

I i 1 i o , 


BUM 


0|  I I « I I I I 8 


l ! ol  o I o I 


i 1 o'  ol  i 1 


I | O'  I I 0 


1 I I 0 I o 


I . I 0 1 1 


I ' 1 1 1 ' I I 


LINE  BIT  ORDER 
— M M 7.43  ms 


— *|  |4 7.43  r 

| START 


UPPER  CASE 
T0  T 1 T2  T3 

T2  T 1 T2  T1  T2  Tl  T2  T1 

11  I 0 0 I o o 

12  I 2 I 2 I 2 

BA  BABABA 
n n 0 1 10  11 


M G 


@ N 
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% E 


& 
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LOGIC  1 


7 STOP 


B A 8 4 2 

I DATA  BITS  - 


LOGIC  0 


A. 5 LINE  ADAPTERS  AND  DATA  SETS 

A. 5. 1 LINE  ADAPTERS  AND  DATA  SETS 

1 . Limited  distance  line  adapters 

Type  1 up  to  4.75  miles  135  baud 

2 wire  HD  4 wire  FD 

Type  2A  up  to  8.25  miles  135  baud 

2 wire  HD  SMS  only 

Type  2B  up  to  8.25  miles  600  baud 

2 wire  HD  SMS  or  SLT 

2.  Leased  line  adapters 

Type  I A 2 wire  HD  600  baud 
Type  IB  4 wire  HD  or  FD  600  baud 

3.  Shared  line  adapters 

Type  1A  2 wire  HD  135  baud 
Type  IB  4 wire  HD  or  FD  135  baud 

4.  Western  Electric  I03A  Data  Set  or  equivalent. 

5.  Western  Electric  I03F  Data  Set  or  equivalent. 

6.  Western  Union  1 1725A  Data  Set  or  equivalent. 

7.  Western  Union  I601A  Data  Set  or  equivalent. 

A. 5. 2 LINES 

1 . Customer-owned  in-plant  lines. 

2.  Common-carrier  leased,  private-line  telephone 
service.  The  lines  are  owned  and  maintained 
by  a communications  company  but  are  used 
only  by  the  customer. 

3.  Common  dial  lines.  These  are  normal  switched 
telephone  lines  and  ore  available  to  any  tele- 
phone user  on  a dial-up  basis.  The  data  set 
associated  with  each  terminal  will  be  assigned 
a telephone  number.  The  operator  must  dial 
the  telephone  number  of  the  other  terminal  to 
make  a connection. 

A. 5. 3 DATA  SET  SPECIFICATIONS 

I03A  & I03F 

Power  Requirement 


Temperature  and  Humidity 

40  degrees  to  120  degrees  Fahrenheit 
20%  to  95%  relative  humidity 

Transmission  Speeds 

103A  - up  to  200  bits  per  second 
I03F  - up  to  300  bits  per  second 

A. 5. 4 DATA  SET  CIRCUITS 

BA  - Transmitted  Data.  The  terminal  presents  data  to 
the  data  set  at  this  circuit.  This  circuit  is  op- 
erative only  when  CA  (Request  to  Send)  and  CB 
(Clear  to  Send)  are  ON. 

BB  - Received  Data.  Delivers  data  from  data  set  to 
terminal.  When  data  set  is  idle  this  circuit  is 
held  in  a Mark  condition. 

CA  - Request  to  Send  (I03F  only).  This  circuit  allows 
the  terminal  to  turn  carrier  OFF  and  ON. 

CB  - Clear  to  Send.  This  circuit  is  used  to  indicate 
that  a connection  has  been  established  with 
another  data  set. 

CC  - Data  Set  Ready.  Indicates  that  tfe  data  set  is 
ON  and  ready  to  transmit  or  receive  data. 

CD  - Data  Terminal  Ready  (103A  only).  Turned  ON 
to  put  the  data  set  in  a data  mode,  either  auto- 
matically or  manually. 

CE  - Ringing  Indicator  (103A  only).  Indicates  a ring 
signal  is  being  received  by  the  data  set. 

CF  - Carrier  Detector.  Same  signal  as  CB  (Clear  to 
Send). 

CX  - Local  Mode.  The  signal  is  not  used  with  a 103A 
data  set.  The  signal  is  grounded  when  a I03F 
data  set  is  used. 

CY  - Originate  Mode . Controls  answer  and  originate 
modes  if  data  set  is  not  permanently  strapped  in 
either  mode. 


115  VAC,  60  CPS,  less  than  15  watts 
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A. 5. 5 DATA  SET  INTERFACE  - 103A  ( TABLE  A-4  ) 
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TABLE  A-4  DATA  SET  INTERFACE  - 103A 


SIGNAL 

NAME 

DATA  SET 
CONN. 
PIN 

2740/2741 

GATE 

LOCATION 

DIRECTION 

OF  SIGNAL 

AA 

PROTECTIVE 

GROUND 

1 

DATA 
SET  5 

( TERM 

AB 

SIGNAL 

GROUND 

7 

GROUNDED 

AT  CABLE 

> 

r 

BA 

TRANSMITTED 

DATA 

2 

Bl  M4  BI3 

— 

BB 

RECEIVED 

DATA 

3 

Bl  M4  BI2 

— 

-► 

CB 

CLEAR  TO 
SEND 

5 

Bl  M4  B07 

— 

-► 

CC 

DATA 

SET  READY 

6 

Bl  M4  D 13 

— 

-► 

CD 

DATA 

TERM.  READY 

20 

Bl  M4  D08 

<- 

— 

CE 

RINGING 

INDICATOR 

22 

NOT  USED 

> 

c 

CF 

CARRIER 

DETECTOR 

8 

NOT  USED 

— 

-► 

A. 5.6  DATA  SET  INTERFACE  - 103F  ( TABLE  A-5  ) 
TABLE  A-5  DATA  SET  INTERFACE  - 103F 


SIGNAL 

NAME 

DATA  SET 
CONN. 
PIN 

2740/2741 

GATE 

LOCATION 

DIRECTION 

OF 

SIGNAL 

AA 

PROTECTIVE 

GROUND 

1 

DATA 

SET 

TERM 

AB 

SIGNAL 

GROUND 

7 

GROUNDED 

AT  CABLE 

) 

BA 

TRANSMITTED 

DATA 

2 

Bl  M4  B13 

«- 

— 

BB 

RECEIVED 

DATA 

3 

Bl  M4  BI2 

— 

-► 

CA 

REQUEST 

TO  SEND 

4 

Bl  M4  BIO 

— 

CB 

CLEAR 

TO  SEND 

5 

Bl  M4  B07 

— 

-► 

CC 

DATA 

SET  READY 

6 

Bl  M4  D13 

— 

-► 

CF 

DATA  CARRIER 
DETECTOR 

8 

Bl  M4  B09 

— 

-► 

CX 

LOCAL 

MODE 

12 

Bl  M4  D 12 

— 

-► 

CY 

ORIGINATE 

MODE 

1 1 

Bl  M4  DIO 

) 

< 

A-ll 
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